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THE LIQUEFACTION OF AIR.* 

If Baron Munchausen had recorded that he onee 
came upon a people who were in the habit of changing 
air into the liquid state and carrying it around in ves- 
sels. the statement would have been regarded as a par- 
ticularly happy effort of that accomplished artist. An 
assertion so at variance with all human experience 
would have failed to command belief, even if indorsed 
by the testimony of less impeachable witnesses than 
the observant baron. 

We are speaking of a bygone age. To-day the pub- 
lic knows better than to deny astatement offhand mere- 
ly because it contradicts or does not agree with its 
common experience. The loophole of escape from un- 
explained phenomena in the days of our forefathers 
was by assertion of flat disbelief or ascription to witeh- 
eraft or the devil. To day, at the first announcement 
of the wonderful, the public neither believes nor dis- 
believes; for the incredibly rapid march of science and 
discovery has taught the world that the marvels and 
| impossibilities of yesterday may easily become the 
| commonplace facts of to-day. But two brief years ago 
it was whispered from across the ocean that a certain 
German professor had succeeded in passing light 
through so-called opaque bodies—wood, leather, the 
flesh—and the technical press announced the fact with 
a prefatory “it is said,” ‘“‘a contemporary reports,” 
ete., neither affirming nor caring to deny a statement 
| apparently so preposterous. To-day the fluoroscope is 
a toy that has. lost its charm, and an X-ray equipment 
lisa necessary part of the surgeon’s outfit. 

The liquefattion of air is another of those feats of ex- 
perimental science which, having their birth in the 
laboratory, ultimately graduate into the broader field 
of the industrial arts, and lose all their wonder as they 
become useful and familiar to the public. It must not 





LA AMBmics CLENTIFICA E inpusTRiAL,” | be supposed, however, that because it has only now be- 


come possible to produce liquid air in commercial 
quantities, therefore the principles of its liquefaction 
are new or only of late discovery. It has long been 
known that air, like any other gas, was theoretically 
capable of liquefaction, and that its condensation was 
merely a question of suitable apparatus. To Prof. 
Dewar, of Glasgow, belongs the credit of first liquefying 
air in limited quantities, the necessary reduction of 
temperature being achieved by a successive series of 
evaporations. The process, however, was too costly to 
have any commercial value. 





Contents. 


(Tiieetrated articles sre marked with an asterisk.) 


Air friction of moving trains WS | Locomotives, American, exports 
Air, iquefaction of ™ | Magazines, old cone 1 
Antiaegtic. a hew % Melting points of metals 18 
Apollo, tereple of, at Delphi ®% Mortality and wealth..... ~ 
Archmological news we New York Health Department wn 
Artesian wells, South Carclma het New York Riverside Drive* wi 
Art works. prices for WR | Notes and queries We 
Aephy ciation MS. Paintings, cleaning old i 
Rievele stand, Wehater’s WO | Patents granted, weekly record. 
Butler, steam. De Puy's* i | Physical examinations, X ray*.. 106 
Books, new me Plants, feeding.. 106 
Cathode rays in surgery* | ee in india ° 
Cosmetics S| Rattroad car seal, De Lamater’s. 100 
Beopomy. false  RKefrigerating plants. improved* 14 
Excavations at Branchidea # Riverside drive extension.N.Y.* WF 
Fiacrometer, the’ In], Rerence notes He 
Gold dredge, a river* 6 Snake dirds and plesiosaurus* mw 
Gan testing, Sandy Hook ® | Steamship companies,.the largest 106 
Health Department. New rk @ | Telephones of the world wo 
ice boat, a lateen* 6  Vinduet, steel, Riverside drive*. 
lnk, antowrapht MG | Washington's tree . 
Inventions recently patented | Water, tapping rock for via 
Lacquer. negati HS | Wines, mites in 108 
Liquefaction of air % | Zoology, comparative* Ww 





TABLE OF CONTENTS OF 


Scientific American Supplement 
o 1154. 


For the Week Ending February 12, 1898. 


Price 0 cents. For sale by all newsdealers. 
PAGE 
L BIOGRAPHY.—Camille Piammarion.—A stady............ 0.2.66... 184.58 
Chief Joseph ana the New Perce War.—An 
Of thie celebrated chief and various Indian wars in which he has 
takes a part.—1 ihustration —_ - 
tl. KOAT BUILDING A Lateen ice Boat By H. Pency ASHLEY. 
A thervoghiy practica! article for the building by amateurs of 
4 apeedy ice boat, with elaborate working drawings.—11 illustra- 
thna a , 
Hit. CHEMISTRY 
Lv. COMMOGONY The Philosophy 
Prof. Simon Newcome before th 


Isat 


Ry W. KE. Onp «+e 1051 
of Hyper-Space.—Addreas by 
e American Mathematical &»- 


Modern Alchemy 


evety 194) 
V. ENTOMOLOGY. Commercial Valine of Scale Insects 1s445 
YL EXPOSITIONS.—Trans Mississipp! and International Expost- 

tion at Omaha —4 illustrationa 18448 


Vil. FINE ARTS. The Unfnished Statue of St. Matthew by Michel- 
angelo.—1 ilhestratior 


18445 


The economical liquefaction of air in large quantities 
has been recently accomplished by Mr. Charles E. Trip- 
ler, of New York, after several years of experimental 
work. Two and a half gallons of the liquid were re- 
cently sent from his laboratory to Prof. Barker, of the 
University of Pennsylvania, and its properties were 
exhibited in an extremely interesting series of experi- 
ments during a lecture delivered by Prof. Barker to his 
class and a company of invited guests. This was the 
first public exhibition of the kind of this article in the 
United States. 

The laws governing the existence of air in the liquid 
or gaseous state are the same as those for water— 
to take a substance with which we are most familiar. 
Above a certain temperature and pressure (212° F. and 
atmospheric pressure at the sea level) water exists as a 
vapor ; from 212° F. to 32° F. at the same pressure it is 
a liquid, and below that temperature it is a solid. 
its normal] condition air, as we know it, is a gas, just as 
in its normal condition water is a liquid; but if we 
lower the temperature or increase the pressure, or both, 
of air to a sufficient degree, we reach a point at whieh 
condensation takes place. The liquefaction point of 
air under normal atmospheric pressure is 311°8° below 
zero by the Fahrenheit scale. 

Mr. Tripler’s method of liquefaction is based upon 
the fact that, if a gas be compressed and allowed sud- 
denly to expand, it absorbs the heat of the surround- 
ing medium, thereby producing intense cold. He com- 
presses air to 2,000 pounds to the square inch, passes it 
through a coil and permits it to issue from a needle 
point orifice. There it expands and cools. This cold 
stream of air cireulates around a second coil through 
which compressed air is flowing, reducing the tempera- 
ture of the latter. The air issuing from this second 
coil has its temperature lowered to a point due to its 
own expansion, plus the cold imparted from the first 
expansion. The expanded and extremely cold air from 
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the seeond coil is used similarly to cool a third coil, the 
air in which is brought down to a temperature of 311°8° 
| F. and below, at which it condenses and flows from 
| the end of the coil in a liquid stream. 

In the course of his lecture Prof. Barker made a 
nutnber of curious experiments with the liquid, illus- 
trating the operation of the laws governing the forma- 
tion of solids, liquids and gases. When it was poured 
into a tumbler it boiled until it had absorbed the heat 
of the glass. The cold gas given off condensed the 
moisture in the air above the glass, which fell in the 
form of hoar frost A piece of tin thrust into the 
liquid made it boi the tin was rendered as brittle 





as glass. Copper ond platinum were not so affected, 
* A series of val» ‘ye op this subject, by various anthors, inciad- 
ing Prof. Dewar. )ve ibliched in the following numbers of the 
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and it is evident that these metals will make suitable 
receptacles for this new liquid. When it was boiled 
over a furnace the ebullition was, of course, excessive ; 
but the moment water was poured into the boiling 
liquid, the former was instantly frozen. Alcohol and 
mereury were frozen when brought in contact with the 
new product. The liquefaction point of the two con- 
stituents of air is different, that of oxygen for given 
pressures being several degrees higher than that of 
nitrogen. Hence, as the temperature of the liquid rises, 
the nitrogen is the first to escape as a gas. The re- 
maining liquid is proportionately rich in oxygen—a 
fact which is proved by the bluish tint which a stand- 
ing vessel of the liquid assumes if exposed to the air. 
Just what the economic value of this new and ex- 
tremely interesting product is, time will show ; but in 
experimental work in the laboratory it will be cer- 
tain to find a ready field of usefulness. 


a _— 





FALSE ECONOMY. 

The reluctance of Cungress to push forward the 
coast fortifications proves that the sound business prin- 
ciples which'govern men in the conduct of their private 
business are too often forgotten or violated in the ad- 
ministration of public affairs. 

No one who is entitled to speak intelligently on the 
subject denies that the wealthy cities on the United 
States seaboard are at the mercy of an attacking fleet. 
Our coastline is so extensive and the number of ships 
in our navy is relatively so limited that every one of 
our seaports should be in a position to repel, unaided 
by the fleet, a hostile attack. At present not one of 
them could do this. Admirable as are the plans of 
fortification drawn up by the War Department, they 
still exist, thanks to the indifference of Congress, 
largely upon paper. 

Adequate fortifications are to the protected city 
what insurance is to a building. No good business 
man would think of putting up a factory without 
placing an adequate insurance upon it. No nation in 
the world but one would dream of allowing its 
wealthiest cities to lie exposed to the attack of any 
petty state that can afford to buy a cruiser or two 
from foreign and competitive nations that are only too 
ready to furnish them. Looked at from a purely busi- 
ness standpoint, the few million dollars asked for 
fortifications are to be spent in taking out an insur- 
ance upon the thousands of millions of property which 
are now exposed to possible destruction. 

This year’s fortifications bill has suffered. as usual, a 
reduction at the hands of the House Committee,and the 
knife has been applied so effectively that less is to be 
eonceded than for the two years previous, and the War 
Department's estimate is cut down two-thirds. Two 
years ago the appropriation was $7,377,888, and last 
year $9,517,141. This year a request was made for 
$13,378,571, whereas the bill as reported provides for 
only $4,144,912. 

The policy of the present Congress may, perhaps, 
have been influenced by the fact that our foreign rela- 
tions are less strained than they were when the liberal 
appropriations of two years ago were made. But it 
should be remembered that the building of fortifica- 
tions and guns of the modern costly type is not or 
should not be emergency work. Activity in this line 
should never be determined by the aspect of political 
affairs. To return to our comparison, no one thinks of 
waiting until his neighbor's house is on fire before 
taking out an insurance upon his own. 

rr 
GROWTH IN OUR EXPORTS OF AMERICAN 
LOCOMOTIVES. 

The American locomotive is evidently winning favor 
in the foreign countries into which it has been intro- 
duced. Whether the disastrous strike of the engineers 
in Great Britain has had anything to do with the large 
number of orders which have recently been placed in 
this country or not, it is a fact that the foreign trade 
|has been growing at a steady pace and helped ma- 
terially to keep our builders busy during tbe past few 
months. Japan in particular bas shown her satisfac- 
tion with the American locomotives which she has 
already purchased by sending in large orders for more. 
Her first purchases were made in 1894, when fifteen 
locomotives were ordered. This was followed by twen- 
ty-three in 1895 and another twenty-three in 1896. The 
figures for the current year will undoubtedly show a 
considerab! “onse over its predecessor. Our best 
eustomer is Braz! \ch country eighty-four loco- 
motives were s d in the year ending in June, 1897. 
Russia comes 1 with a total of seventy-four, while 
Metiee purchased | venty-three and Chile twenty-two. 
There are 


many reasons why the American machine 
should gi good satisfaction to these foreign coun- 
tries. In the first place, it is considerably cheaper (35 
to 40 per cen!) than ‘ae European machine, and the 


lessened cost is obtsined, thanks to our improved ma- 
ehinery and economical shop management, without 


any sacr ‘eo of quality. Tt is possible that the Ameri- 
ean locoi: ‘ show so mach bright work and 
costly pain: ‘oe Puropee» engine, bat in all points 


that affect its «ici ney ii is fully op to the standard. 
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> machines—a feature of the greatest value in 
ries where skilled labor is comparatively scarce. 
1 \meriean locomotive bears the stamp of the prac- 
men who have evolved it. It is essentially a 
dv” machine. Moreover, the fact that its design 
en modified by the requirements of the rough 

. and roadbed of our early railroads make it singu- 

_ well adapted to the new roads which are being 

: in such countries as Russia and Japan. The bar 

.e, the equalizing lever and the swinging truck com- 

.J give to the American locomotive a vertical and 
ral flexibility which enables it to ride safely over 

k which would diteh a plate-frame engine before it 
jranamile. It is also greatly in its favor that the 
erous proportions of its boiler give it a reserve ca- 

ity which must always render it popular with the 

_.perintendent and his staff of engineers. 

in four years our exports of locomotives have risen 

1m 195 to 388, and if the present rate of growth keeps 

\p, we way hope before long to take a leading position 
i this important braneh of the industry. 

GUN OF NEW TYPE SUCCESSFULLY TESTED. 

A very interesting and highly satisfactory prelimi- 
nary test of a new type of steel gun was conducted 
during the latter part of January, at the Sandy Hook 
Proving Ground. The gun, which is of the 5-inch 
rapid-fire class, is 80 simple in construction that no 
drawings are needed to describe it to our readers. It is 
made of asingle forging of steel, which, having followed 

he course of manufacture usual for large gun forgings, 
\os, at a proper stage of manufacture, cooled from the 
interior trom sueh temperature as to produce properly 
disposed initial strains of such intensity as would place 
the wall of the gun in the best condition to resist in- 
terior pressure, 

The manufaeture of the gun is due to the sugges- 
tions of Capt. F. E. Hobbs, Ordnance Department, 
United States army, who pointed out several years ago 
to the chief of ordnance the advantages that could be 
obtained inthe manufacture of guns by applying to 
forgings a modification of the Rodman principle of 
casting guns; that the process as applied to forgings 
could be made to produce exactly the initial strains de- 
sired ; that these strains could be easily increased or di- 
minished at little cost and that guns so made, while 
quite as strong, would be much cheaper to make than 
those built up. 

An experimental forging made under Capt. Hobbs’ 
direction at the Bethlehem Iron Works showed such ex- 
cellent results, on being cut up and carefully examined, 
that the chief of ordnance ordered this 5-inch gun to 
be manufactured. 

The thickness of metal which the gun should have 
and the proper initial strains to be applied to give 
great strength were computed by Capt. R. Birnie, 
ordnance department, from his formule on the strength 
of guns. Capt. Birnie was an early convert to the 
methods of manufacture proposed, and has materially 
assisted Capt. Hobbs in perfecting the details of plans. 

The gun is fitted with Gordon’s breech mechanism, 
uses fixed ammunition, smokeless powder, a projec- 
tile weighing 55 pounds, can be fired from six to ten 
times per minute, depending upon the conditions 
of loading and aiming, and has a range of more than 
six miles. In the Sandy Hock tests a velocity of over 
2,700 feet per second at the muzzle was shown, and in 
the special high pressure test to which the gun was 
subjected, pressures were registered of nearly 50,000 
pounds per square inch. 

The method of manufacture ean be applied to forg- 
ings of any size that can be turned.out by the steel- 
producing plants of the country; consequently, the cali- 
ber of gun which can be made of a single forging may 
be, to-day, set at 8-inch, but, by using this method, the 
number of parts in guns of larger caliber could be 
much reduced, while the guns themselves would be 

stronger. 

It is probable, also, that the commercial engineering 
interests of the country will be found ere long following 
the lead of the ordnance department in this latest im- 
provement in the treatment of steel forgings, as they 
did many years ago, in demanding for their structures 
vil-tempered and annealed steel forgings, after that 
department of the army had shown conclusively, by 
careful experimental investigation and by actual test, 
the safety and superiority of such metal. 

* BRIEF REVIPW OF SOME BRANCHES OF THE WORK, 

SCIENTIFIC AND PRACTICAL, OF THE HEALTH DE- 
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the department to whieh we shall refer might aptly be 
placed in two divisions—first, scientific research, and, 
second, the practical application of the same in the in- 
terests of public health. The whole of this work is 
in charge of the sanitary superintendent, who, with the 
co-operation of his divisional superintendents, has been 
enabled to make a truly marvelous showing in the 
sanitary condition of the city. 

The research work, which is mainly carried on by 
the division of pathology and bacteriology, includes 
the study of the cause and effect of diseases, and their 
prevention and cure. 

Every facility has been offered for this. Competent 
investigators with fully equipped laboratories are at 
their disposal. 

Careful study has been made of the more important 
contagious diseases, so that the department is prepared 
to cope with any epidemic that might occur. 

This division also makes and prepares for administra- 
tion to the people the following antitoxic remedies : 
Diphtheria antitoxin for the prevention and cure of 
diphtheria ; tetanus antitoxin, for the prevention and 
cure of lockjaw ; vaccine virus, for the prevention of 
smallpox ; tuberculin, for the diagnosis of tuberculosis 
(consumption) ; mallein, for the diagnosis of glanders 
in horses. 

Other biological products of the laboratories that are 
being tested with a view of ascertaining their useful- 
nessare : Typhoid antitoxin, for the cure of typhoid fev- 
er ; streptococcus antitoxin, for streptococcie infection, 
such as occurs in erysipelas, tuberculosis, puerperal 
fever, searlet fever, septicwmia, ete.; pneumococcus 
antitoxin, for the eure of pneumonia; antirabic virus, 
for the prevention of hydrophobia. 

It is in the practical application of the products of 
the laboratories that their effectiveness is demonstrat- 
ed. This is probably best seen in the treatment of 
diphtheria by antitoxin. The number of deaths caused 
by this disease have been reduced over fifty per cent 
since the use of this remedy was inaugurated, and it is 
needless to add that it has also been robbed of many 
of its most appalling features. 

The department has diagnosis laboratories, where the 
bacteriological diagnosis of diphtheria, tuberculosis and 
typhoid fever is made. 

During the year 1896, 25,049 cultures were examined 
for diphtheria bacilli ; 1,856 specimens of sputum from 
cases of suspected tuberculosis were examined for 
tubercle bacilli; 16,796 vials of diphtheria antitoxin 
were issued ; 918 cases of diphtheria were treated in 
their homes by the medical attaches of the labora- 
tories, and 1,214 persons were immunized. 

The diagnosis laboratories are of great benefit to the 
physicians of the city, in confirming their diagnoses. 
They are utilized by the physician in the following 
manner: A case of diphtheria, for example, ovcurs in 
the private practice of a physician ; he makes a culture 


the laboratory for examination. The day following 
that on which the culture is made he receives a report 
from the laboratory, which states whether or not the 
diphtheria bacillus is present. Stations are located at 
convenient places throughout the city, where physi- 
cians can obtain the culture tubes and where they can 
leave the tubes after the culture has been made. Col- 
lections are made from these stations every afternoon. 
In the eases of tuberculosis and typhoid fever the sus- 
pected discharges are sent to the laboratories in the 
same way, and are examined there bacteriologically. 

A special corps of inspectors is assigned to the ad- 
ministration of diphtheria antitoxin, and, on request, 
one of these inspectors will visit a person suffering from 
diphtheria in any part of the city,day or night, and 
administer diphtheria antitoxin, under the supervision 
of the attending physician. 

Dwellings and tenement houses where tuberculosis 
exists are under sanitary supervision and, as occasion 
calls for, are inspected and disinfected. There were 
over ten thousand inspections and disinfections for this 
disease alone in the year 1897. A number of tenement 
houses which were unfit for habitation, on account of 
their bad sanitary condition, have been condemned and 

torn down. 

The disinfecting plant of the department is equipped 
with the necessary appliances to meet the needs of a 
city of the importance of New York. It is provided 

with apparatus for disinfecting by dry heat, steam, 

formalin gas and sulphur. Medical supervision of the 

publie schools is exercised to the extent of keeping 

contagious diseases out of them. 

Food products are kept under close watch, so that, as 

fas as possible, the people are given the benefit of only 

the purest and best. Milk cows in the city have been 

inspected, for the purpose of ascertaining the existence 

of tuberculosis among them, and where cows have been 

found affected with this disease they have been re- 

moved from the herds. 

Horses suffering from glanders are also removed to 

places where they do not become a source of danger to 

other animals. 

Inv made by the department, showing 

that the dust in the street cars and various public places 





most important work only can be given. 


The work of 





is often infectious, led to the enactment of an amend- 





from the throat of the affected person, and sends it to; 


of a most interesting and unusual article. 
ries were opened at the beginning of the sixteenth cen- 
tury by Michelangelo, but could not be worked in 
his time by reason of lack of means of transportation, 


marble which is superior to that of Carrara. 
Trans-Mississippi and Internationa! 
Omaha ” is an article which describes the new exposi- 
tion which will open June 1, 1898, and will continue 
open for five months. It is illustrated by a bird’s eye 
view and illustrations of some of the buildings. 
Philosophy of Hyper-Space,” by Prof. Simon New- 
comb, is an interesting address. 
of Air and the Detection of Impurities (Separation of 
Helium from the Gas of the King’s Weii, Bath)” is an 
article by Prof. James Dewar. 





ment to the Sanitary Code prohibiting spitting on the 
floors of street cars, ferry boats and other pubiic convey- 
ances, and requiring that all companies should post in 
their cars, boats, etc., printed notices forbidding this. 
It is safe to assume that New York is as jealously 
guarded in the matter of public health as any city in 
the world. 
a 
EXCAVATIONS AT BRANCHIDE. 

The Archiologischer Anzeiger contains in its current 
number (1897.2) a letter of great architectural interest 
from M. Haussonllier respecting the excavations on the 
site of the Branchide Temple of Apollo at Delphi. 
Some account has already appeared in the Bulletin de 
Académie des Inseriptions et Belles Lettres, January 
15, and M. Haussonllier’s letter to the Anzeiger is supple- 
mentary tothis. It is illustrated by a photographic 
view of the front of the temple as at present disengaged. 
M. Haussonllier reports as follows: 

The whole of the principal facade of the temple is 
now laid bare. It stood on a basis of seven steps, 
further subdivided to form an approach of thirteen 
steps, extending over the five central intercolummnia- 
tions. This approach was shut in north and south by 
two pylons placed against the thirteenth column, start- 
ing from the angle column. These pylons, therefore, 
stand exactly where the line of the cellar watl, if pro 
duced, would fall. They would seem to have been in 
tended to serve as bases to sculptural groups never ac- 
tually erected. The principal facade of the temple was 
never completely finished. Both the steps near the 
pylons bear mason’s marks, which would have disap 
peared in the final process of finishing. The facade 
consisted of ten columns, not one of which is standing. 
Of the bases of these columns, two were taken to the 
Louvre by Rayet and Thomas in 1873; the remaining 
eight have now come ’to light. 

Like the steps and pylons, none of the bases are com- 
pletely finished off. The bases are richly ornamented 
and pure in style, but unquestionably the most inter- 
esting point is the peculiar and so far unique character 
of the capitals. These are decorated with two heads 
of divinities, each taking the place of a volute; be- 
tween the two heads in the middle of the eapital is the 
head ofa bull. This last feature has, of course, ap- 
peared before in Greek capitals, but no example 
hitherto has been known of the head of a god as a de- 
coration to a capital. The two gods represented in the 
Didymaean capitals are Apollo and Zeus; one head of 
a bull has also been found. All three heads are fine 
specimens of decorative sculpture—large and impres- 
sive in style, and recalling in some respects the Per- 
gamene school. The frieze also was adorned with sculp- 
tures of similar character, including a series of heads of 
Medusa—one placed above each capital. 

A number of inscriptions complete the architectural 
interest of the excavations, among them a record of 
the expenses incurred in the erection of the temple. 
From these inscriptions we learn the regulations in 
force during the building and many of the architect- 
ural terms employed, and more important still, the 
date of the temple; the work of building was in full 
course in the middle of the second century B.C. Alto 
gether the Didymaean Temple forms now an important 
chapter in the history of Greek architecture.—Archi- 
tecture and Building. 

Ee re 2 ee 
THE CURRENT SUPPLEMENT, 

The current number of the SuPPLEMENT, No. 1154, 
contains a number of articles of prime importance 
** Chief Joseph and the Nez Pereé War ” deseribes some 
interesting events in connection with the recent Indian 
wars. ‘The Lateen Ice Boat,” by H. Percy Ashley, 
describes the construction of a speedy ice craft. It is 
accompanied by full working drawings and particulars 
which will enable the amateur to construct such a boat. 
This article is published in response to many inquiries 
which we have received from our readers. ‘The 
Italian Marble Mountains of Serravezza” is the subject 
’ These quar- 





bnt at the present time the quarries are producing 
“The 


Exposition at 


“The 


“The Liquefaction 
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G. D. BRILL, the Cornell graduate recently appointed 





director of a model farm and agricultural school at 
Wuchang, China, by Viceroy Chang Chi Tung, bas 
now been appointed special Commissioner of Agrici}- 
ture to China by Secretary Wilson, of the United States 





Department of Agriculture. 
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magazines to pieces and binding the separated articles 
together again, forming selected volumes, each con- 
taining what relates to a more or less limited subject— 
not too limited, unless you are willing to wait a long 


AN IMPROVED STEAM BOILER. 

The illustration represents a double fire box return 
tubular boiler, having a continuous water leg all around 
and a center leg extending from water end in front to 
water end in rear. The boiler shown is designed to be | time to complete a volume. 
feet long. 7 feet wide, and 9 feet 3 inches high, with| We find that it is an easy matter to rip off the adver- 
10 2ineh tubes and a double fire box affording 30 square | tising pages from a magazine by grasping the whole 

et of The improvement has been | mars of them in the right hand, holding the remainder 

stented by Melvin De Pay, of No. 19 South Street,|of the volume firmly with the left, when a sharp jerk 
New York City. The shell of the boiler is made in up-| will bring away the advertisements without tearing, 
per and lower sections, the upper section being turned | and at the same time will straighten out the wire 
downward at the sides to form the outer walls of the| stitching that binds the volume. The separation and 
side water iegs, while the lower section, of somewhat removal of the remainder of the magazine, signature 
thicker metal, has transverse slots providing communi- | by signature, is after that a very simple matter, requir- 
cation bet ween the interior of the shell and the side|ing only manual care and the aid of a paper knife. 
water legs. which. as well as the central leg and the | This usually becomes the employment of an otherwise 
braced by stay bolts, as indicated | idle evening, when a dozen or even twenty magazines 
in the broken away the engraving. The|can be disposed of without overtaxing one’s time or 
er the fire boxes, being eylindrical, re-| patience. The rejection of the principal part of the 
between the center! undesirable material goes on as you pull each number 


grate surface 





steam section, are 
portions of 


‘rown sheets ov 





quire no bracing The spaces 

water leg and the side water legs are employed as fire| to pieces, and your waste basket will fill up rapidly. 
boxes. there being at the rear a flue box, through the| A second culling will take place later. 

flue sheet of which extend horizontal flue tubes ter- Each article, as it is separated from the mass, should 
minating at the front header 


Somewhat more space|be marked (preferably with a lead pencil) with the 
tubes directly over the central | name of the periodical from which it has been taken, 
the free circulation of water} and ite date; and should be pinned, to prevent its 
over and through such lee, and, the ends of the side | leaves from going astray. Frontispieces often go with 
r legs being open, the several legs prac- | an illustrated article, and should be attached to it at 


1s provided between the 


water leg, thus promoting 


ana center wat 


tically form one continuous water leg. It is designed | this stage, when, also, extra illustrations may be placed 
that there shall not be an inch of heating surface | next to it or between its leaves, if they are at hand. 
wasted or unutilized in this boiler, that all parts When a hundred or so magazines have been thus 


clean and readily aceessible in| treated, an evening may be devoted to going over the 
pile of articles saved, sorting it out into classes, and 
preparing the volumes for the binder by arranging the 
matter in the order in which you wish it bound, remov- 
ing the pins and placing the pages in an even and care- 
ful pile to the amount of each volume. 

From fifty to seventy-five articles can be put intoa 
single volume. The more minute one’s classification 
the longer, of course, he will be in acquiring the neces- 
sary number of articles to make each book—perhaps 
two years. The binding of the whole series should be 
uniform, but this is a matter of taste, and some per- 
sons may prefer to make only uniform those volumes 
which follow one another upon the same subject. 

It will often happen—though not so frequently as 
would seem probable—that two articles upon different 
| subjects, and to go into different volumes, may be 
printed so that the last page of one is upon the back 
| of the leaf of the first page of the next. In this case, of 
| course, one is.obliged te sacrifice one or the other of 
| these pages, but these eases do not oecur often enough 
| to cause serious annoyance. 

Each man’s classification will, of course, depend upon 
his tastes and pursuits, and each one will throw away 
a great deal of matter that his neighbor would pre- 
“ase repairs are needed. Although especially adapted |serve. It would be an excellent plan, therefore, for 
is also | two or more families to pool their magazines and select 
from the mass what each one cared to keep. Undoubt- 
edly this would tend to some cheerful battles, but this 
would lend interest to the pursuit, cultivate powers of 
argument, and endow the result with a personal inter- 

What to do with the magazines that crowd upon our | est which otherwise it would not possess. 
ables in ever-increasing numbers is coming to be a} Such acollection of bound magazine papers will grow 
“ays a writer in The Evening Post. | year by year into a more and more valuable adjunct to 
' probably is not an exaggeration to say that eight or|a library, whether regarded as a means of reference or 
ten periodicals in magazine form come each month to|of recreation. A large number of handsome illustra- 
of us who essays to keep| tions can be kept, scattered among the literary mate- 
of modern thought. Now-|rial, either with or without any accompanying text, 
inagazine that we expect to find the| which would otherwise be thrown away. Lastly, this 
best outeome, not only of the strictly becomes a practicable method of preserving continued 
most recent fruits of investiga-| stories and series of articles such as are continually 
published in the magazines, which by this means are 
begins the problem that we have) brought together into continuity and become a book. 
What shall we do with this printed mate-| This will often be found to have a bibliographic value, 
rial after we have made our first perusal? The maga-| because differing in some interesting way from the 
zines may well lie upon the table for a few days, bright | form in which the matter is subsequently reissued as a 
ening the room with their gay covers, but in a week or| book. An interesting instance is “ Trilby,” which in 
so after the last one arrives anotber batch comes along | its parts brought together, as it appeared in Harper's 
to crowd the earlier ones aside, very likely before we | Magazine, contains several features not to be found in 
have read the one particular article for which this and | the republication. 
that number was bought. Most of all, the others con- a ee 
tain something which is in the line of our study or The Telephones of the World. 
hobby, or is too engaging in its treatment or illustra- Electrical Engineering, of Chicago, publishes the 
tions to be thrown away without a struggle. 7 : ; ; 

id ceiittees' ese talky antl Merah) following list of the number of telephones in use in 

be y and of considerable weight. | various countries. It is compiled, says our contempo- 


Our houses are usually small and shelf room is limited. ‘rary, from the latest statistics 
Moreover, one does not like to put unbound pamphlets | : ; 


may be easily kept 











DE PUY’S STEAM BOILER. 


for a marine boiler, for tugs, yachts, etc., it 


suitable for use for stationary purposes. The invention 
has also been patented in Canada. 
>+o- > —_— 
itilization ef Old Magazines. 


‘Thmus prov elu 


the tablee of everv on 





informed as to the currents 


neweat if not the 

literary art, but of the 

tion 
Here 


hinted at 


however 











upon his book shelves. To bind all the magazines Sees eran a... Se Rnmeeecaaeess + octoee SMAED 
oe ‘ Austria............. el a ee 14,000 
twice a year, however, means a very considerable ex- Austrailia 2,000 | Japan 3,500 
pense; and, even if this in itself were not an objection, Bavaria,...........-.-... 16,000 | Luxemborg.,............ 2,000 
it would appeer to almost everybody that he was pay- Belgiom..... ........ 11,000 | Norway. .....ses0-e.eeee 16,000 
ing out his money and taxing his sheif room for mueh British India. oe 2900 Portugal Cer ceeserccesese 2,000 
that was not then. nor ever would be of any Valais Bulgaria..,............. 0] Roumania................ 400 
’ , ry Cape of Good Hope...... | ae eee 18,000 
him. It is probable that, leaving out of account three Cochin China........ , 200 | Semegal.........00.-e000: 100 
or four of the foremost magazines, it will rarely happen Cuba..... ee “aa 12,000 
that more than two or three articles in a single number Denaash. +0000 Si yond bem ER ++ 
of any of our current periodicals wi England. .. «sees 75,000 | Switzeriand...... ....... 30,000 
* Bay of oar current periodicals will appeal to any OMe] .-iniend.............+. 6,000) Tunis... ........ 5... 300 
man as worth saving. On the other hand, it will be France. -sexee 96.000 | United States 900,000 
rare that a month’s issue will! appear in which some- Germany... .... 606+. 140,000 | Wartemberg..... ........ 7,000 
thing does not present itself as valuable for future Boland eiaed 
retorence and desirable to save. The total number of subscribers represented in this 
The solution of the problem consists in tearing the | list is 1,402,100. 
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A SUPPORTING STAND FOR BICYCLES, 

To support bicycles for display or other purposes, 
the accompanying illustration represents a simple and 
strong device that may be quickly adjusted to suit 
different forms of bicycle frames, and which may also 
be compactiy folded for transportation or packing, 
Fig. 2 showing the device in its folded position, Fig. 1 














AWAY 
WEBSTER’S BICYCLE STAND. 


representing it in use, and Fig. 3 illustrating a plan 
view of a portion of the support. The improvement 
has been patented by Edward H. Webster, No. 13 
Evergreen Avenue, Rutland, Vt. The main post has 
three folding legs, and on its upper end is a saddle on 
which may be seated the lower brace bars of the bicy- 
cle frame, there being opposite the saddle a projecting 
ear to which is pivoted a supporting arm carrying a 
bracket and screw, designed to engage a notch in the 
ear, by means of which the pitch of the arm may be 
regulated to the pitch of the front brace bar of the bi- 
cyele frame, which the upper end of the arm is forked 
to engage. Pivoted on the upper end of the arm is a 
locking bar having a forked end to engage the center 
brace bar of the bicycle frame, and also a forked arm 
designed to engage the tire of the front wheel, the parts 
being held in adjusted position by a locking bolt, 
whereby the bicycle cannot be accidentally dislodged 
from thestand.. . 
—_—_—__—___—=»»-- 0 > - = -- - 

A SEAL AND TAG FOR RAILROAD FREIGHT CARS. 

The illustration represents an inexpensive device for 
convenient application to the doors of railroad freight 
cars, to seal the car, preventing its being accidentally 
opened and unauthorized abstraction of the contents. 
The improvement has been patented by Edgar De La- 
mater, of Ogden, Utah. The device is formed of a 
single strip of metal, the strip having at one end bent 
over edges or lips to form a passage, as shown in the 
small view, through which may be passed the other end 
of the strip, when the device is placed in position to 
seal the car door. After this has been done, the bent 
over edges and the end or tag portion of the strip are 
passed between the dies of a plier or similar tool, pro- 





DE LAMATER’S CAR SEAL AND TAG. 


ducing the crimps or corrugations, as shown in the 
large view, and providing the tag with embossed char- 
acters indicating the number of the seal, ete. It is 
evident that the parts thus securely locked together 
cannot be separated without breaking the seal and in- 
suring immediate detection. 
$e ____ 
VINEGAR flayer consists of the following mixture: 5 
tarragon oil, 250 pear ether, 250 raspberry ether, 50 
acetic acid, 100 cognae essence, 5 vanilla essence, 350 90 
per cent spirit, ‘This is added to the vinegar according 





to taste.—D. Drog. Ztg. 
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THE FLUOROMETER. 
rgeons know how quickly the hope sprang up 
the discovery of the X rays that that new dis- 
y might be utilized by surgeons in the diagnosis 
reign substances in the human organism; and it is 
well known that, while many brilliant operations 
been performed with their aid, it was very earl) 
id that, wherever a foreign substance which was 
. permeable than its surroundings might be, it was 
rtainly not in the position indicated by the so-called 
sadowgraphs,” and as a consequence two views taken 
right angles would not disclose the location of the 
bject. In attempting to make practical use of the 
‘oentgen rays in the discovery and location of a 
oreign substance in the body, surgeons were at once 
fronted with the fact that the visible effect of the 
Roentgen rays, either on its action on the sensitive 
plate or paper, or its visular effect on the fluorescent 
screen, was a shadow and a shadow only, with all the 
limitations that the term implies. The surgeons found 
hat this shadow (after the nature of shadows) was 
treacherous and unreliable. In other words, a positive 
-hange in the position of the patient will be marked 
by far less change in the general outlines of the shadow 
of the subject, while the shadow of the inclosed object 
was greatly distorted ; thus producing a distortion in 
the picture which added a great element of uncertainty 
as to the exact Ineation of the object sought with 

reference to any points on the subject. 
Then there was the distortion caused by the angle 
f the rays. It was at once realized that, if this shadow 
is to be an aid in surgery, the distortion caused not 
only by the angle of rays but by the position of the 
subjeet must be eliminated. By repeated experiments 
‘was found that locating a substance in another 
substanee which was more permeable, by using right 
angles, was apt to produce unreliable results which 
would be likely to remain so until what, for want of 
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that the observations, diagnosis and measurements are 
made without the aid of photography, while at the 
Sale time, in case it is desired to preserve a record of 
the existing conditions, the fluorometer admits of pro- 
ducing in the form of a fluorograph exactly the condi- 
tions, including the measurements, which were shown 
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1.-THE FLUOROMETER-—TABLE AND GRATING. 


Fig. 


by observations with a fluoroscope. It is hardly neces- 
sary to dwell upon the importance of this instrument 
as an adjunct in the use of the Roentgen rays in sur- 
gery. It isextremely ingenious from a scientific point 





of view, and we are indebted to the Rochester Fluoro- 





Fig. 2.-THE FLUOROMETER IN USE. 


a better term, may be called a “ correct shadow ” could 
be found, and then retaining the same relative position, 
a second angular view be taken. It must be remem- 
bered we are dealing with a shadow which is not only 
treacherous but is lacking in dimension of thickness. 

Further investigation showed that the only practical 
solution of the difficulty was to establish a definite 
cross section of the patient or the limb by means of 
angle pieees, which would be less permeable than any 
portion of the subject and which could be made to re- 
tain their relative position to the subject and with the 
parallelism of the rays through the process of produc- 
ing the angles. After long experimentation, an ap- 
 lianee was perfected which conforms in a general way 
to the shape of the body and at the same time preserves 
the position of the body squarely in its relation with 
an adjustable table. 

The function of the instrument which we describe is 


to establish with precision the loeation of any foreign body into par- 
object within the human organism which is iupermea- | allelism with 
In other words, | the rays; that 


ble or comparatively so to the X rays. 
it is the provinee of the “ fluorometer” to enable ob- 
servers to form an exact and certain diagnosis of. the 
presence of bullets, needles, caleuli or any othemsub 
stance which is comparatively more dense in its fluoro- 
scopic shadow than the subject in which it is contained. 
It is also its function, by e ting the distortion of 
position and the distortion | ‘by the divergence of 
the rays, to provide the reons with absolute and 
reliable measurements in case ct disloeations, frac- 
tures or any abnormal con { the anatomy which 


are susceptible of reprod in the Roentgen ray 
shadow. 
It is a feature of prime i: unce in the fluorometer 








meter Company, of Rochester, N. Y., 
ers:of the Dennis fluorometer, for the particulars which 
we present to our readers. 


The fluorometer consists of a set of metallic angle 
pieces which in their use with the X rays are capable of 


being squared 
with an adjust- 
able table. The 
patient is laid 
on the table, 
Fig. 1, and a 
fluorometer 
appliance is 
adjusted as 
shown in Fig.2. 
The fluorome- 
ter is brought 
with the 


when the 
proper position 
of the cross see- 
tion is obtain- 
ed, the two 
arms of the fiu- 
orometer will 
present a cha- 
racteristic sin- 
gle shadow on 
the field of the 
fluoroscope. 


Is, 


Adjustable to Fig. 3.-LOCATING A FOREIGN BODY IN THE BRAIN CAVITY 





who are the mak- 
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the arms of the fluorometer are two pins or sights 
shown in our view of the table. By means of these 
sights, the foreign object having been brought in 
line with them and the proper adjustment having 
been made, a correct line is produced with the sights 
and the foreign object coincident. Attached to the 
table is a metallic grating with meshes of exactly one 
inch, This grating when in position is square with 
reference to the table upon which the patient is placed. 
and the normal position is close to the side of the pa 
tient opposite to the source of the energy. The fluoro 
scepe is placed against this grating, and it will be seen 
at once that measuring from any point desirable on the 
surface of the patient tothe foreign object is but the 
matter of amoment. The movable pins on the arms of the 
fluorometer now come into use. These pins are placed 
equidistant from the base of the fluorometer, which is 
of course squared with the table; then, when the table 
with its patient is adjusted so that the pins or sights 
eoincide with the foreign object, it will be known that 
all three are in the parallelism of the rays, and that the 
characteristic distortion caused by the angle of the 
rays has been eliminated, and the measurements taken 
with the eye, by means of the metallic grating, will thus 
enable the surgeon to chart unerringly the position of 
the foreign object with reference to the surface of the 
body which contains it. 

How far “in” from the surface of the body it may 
be, however, is at this point a mystery. without 
moving the patient or disturbing the position of the 
fluorometer, the second observation is taken. For con 
venience in using the fluoroscope a section of the top of 
the table is removable, as shown in our first engraving, 
and a proper fluorometric appliance substituted by 
means of which the second right line of the right 
The aperture in the table is als 


Now 


angle is determined. 
provided with the metallic grating and the fluoromete 
is provided with an attachment which closes the side 
of the instrument which was opened during the first 
When the surgeon takes a position be 
is exactly at 


observation. 
low the table, 
right angles with the first. 
into use, and the table, patient and fluorometer to 

gether brought into parallelism with the rays, the tube 
having now been placed over the patient. It will be 
seen at cnce that, while the first operation locates the 
foreign object on an exact cross section, the second 
observation shows the exact position occupied by the 
foreign object in that cross section. The position of 
the foreign object again with reference to the points on 
the cross section of the subject and with reference to 
certain points on the fluorometer is at once charted 
by the aid of the meshes of the metaliic grating. Neces 
sarily, the foreign object must be situated at the point 
All the elements of dis 


he obtains a view which 


The pins are again brought 


where the two lines coincide 
tortion have been eliminated—both the distortion caus 
ed by the position, also the distortion caused by the 
angle of the ray. Where the point is ean, of course 
be at once ascertained by measurements on the surface 
of the body. 

In practice, the surgeon indicates the first cross sec 
tion obtained by a line of India ink or jodine on the 
body, and is thus enabled to establish the position of 
the object by measurements from points on the exterior 
of the subject with as much exactness as if the body o: 


limb were actually severed at the first cross section and 


presented to view. If it is desirabie to preserve a rec 
ord of the observations, all which is necessary is to pro 
duce a fluorograph by substituting the sensitive plate 
for the field of the fluoroseope back of the grating and 
making the necessary exposure 

In the case of a bullet in the brain cavity, elements of 
uncertainty of location, having in view the desirability 











of a possible operation for its removal, become very 
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depth and will have a riveted connection to the tops | be the case, any or all of these races are the forerun- 








the Roentgen shadow, it requires no argument to show 
that a very slight variation of the position occupied by 
the head would produce a distortion which would pre- 
successful exploration. By means of the fluoro- 
the position of a foreign object in the brain cav 
ascertained with precision, as in the case of the 
becomes merely a matter of 
sections and surface measurements, a definite 
base line being at the service of the surgeon. Our 
third engraving shows the method of using the fluoro- 
etl 


clude 
meter 
ity is 
body already given It 


cross 


meter on the he 
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THE RIVERSIDE DRIVE VIADUCT, NEW YORK. 

The handsome steel viaduct now in course of erec- 
tion across Manhattan Valley, which latter runs in a 
general east and west direction in the neighborhood of 
One Hundred and Twenty-ninth Street, New York, is 
intended to form a connecting link between the River- 
side Drive and the newly constructed Boulevard La- 
fayette 

The Riverside Drive the main thoroughfare 
through the famous Riverside Park, a strip of orna- 
mental park land extending along the lofty banks 
of the Hudson from Seventy-second Street to Clare- 
mont, in the of One Hundred and 
Twenty-seventh Street, a distance of two and three- 
quarter miles. Here the ground falls somewhat abrupt- 
ly to One Hondred and Twenty-ninth Street, and the 
drive swings around the brow of the hill, forming a loop 
by which horsemen and vehicles can return. 

The Manhattan Valley has a width of about a quar- 
ter of a mile and is interseeted by six different streets, 
which constitutes the main approach to the Fort 


is 


neighborhood 


one of 

Lee ferry and is traversed by horse and cable car lines, 
the latter feature alone rendering the.valley unsuitable 
for the construction of an interseeting public driveway. 
At the north end of the valley the ground rises abruptly 
to the Washington Heights, a ridge or tableland which 
extends northward between the Harlem and Hudson 
Rivers to the extreme limits of Manhattan Island. At 
One Hundred and Fifty-seventh Street a handsome 
drivew ay, known as the Boulevard Lafayette, diverges 
to the left from the Boulevard—the main drive- 
way of New York, practically a continuation of Broad- 
way—and the lofty banks of the Hudson 
River for a distance of three miles, or nearly to the 
northern limits of Manhattan Island. Both this boule- 
vard and the Riverside Drive to the south of it are rich 
in features of natural beauty. Following with easy 
curvature the biaffs of the lofty river banks, they give 
a broad outlook upon the waters of the Hudson River, 
the frowning cliffs of the Palisades and the distant hills 
of New Jersey. Among the many handsome drives in 
suburban New York these are, in some respects, the 
finest—certainly they are the most unique. 


follows 


grave. After what has been said about the nature of 
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of the steel columns. The latter will be oblong in 
section, measuring about 3 feet by 5 feet, and of lat- 
ticed plate constraction. The plating of the columns 
will be carried up between the spandrels of the arches 
to the level of the floorbeams, where it will finish off 
against a continuous cast iron fascia plate which will 
form an ornamental cornice below the footwalks. The 
spandrels will be filled in with vertical posts which will 
transfer the load of the floorbeams to the arches. 
These posts will be stiffened by light semicircular 
struts. The floor will be carried on floorbeams 5 feet 
in depth, of which there will be six to each span, and 
upon these will be thirteen rows of 12-inch longitudi- 
nal I-beam floor joists. The crowning of the roadway 
will be secured by placing cast iron blocks of varying 
depth between the joists and floorbeams. Above the 
joists will be a solid floor of riveted % inch buckle 
plates. The sidewalks will be carried upon brackets 
of 3-inch steel plate, and covered with corrugated iron 
floor plates. The plating of the roadway and sidewalks 
will be covered with a paving composition of coal tar 
residuum and broken stone and upon this will be laid 
the asphalt surface. 

The structure is designed to carry a moving load of 
100 pounds on every square foot of roadway and side- 
walks, and 10 pounds per foot is allowed for snow and 
slush. In addition to this, provision was made in de- 
signing the steel work for the following concentrated 
loads: Twenty tons on two axles of a wagon or track 
spaced 12 feet apart, the wheels being 5 feetowpart. 











The handsome viaduct which forms the subject of 


The roadway must be able to sustain this load safely 
at any part of the viaduct. The wind pressure is cal- 
culated at 500 pounds per lineal foot. The contract 
price of the structure is $570,000. 

It will be seen from our engraving that the viaduct 
will present a bold and yet graceful effect, and will be 
thoroughly in harmony with its surroundings. The 
point of view is supposed to be from a position above 
the Hudson River to the south of the Grant Memorial, 
and we are therefore looking in a northeasterly direc- 
tion. The easterly brow of the Washington Heights 
1s easily recognizable, and beyond it may be traced the 
course of the Harlem River, while on the distant hori- 
zon are the wooded hills of Long Island. To the west 
of the viaduct is the Fort Lee ferry and its adjacent 
wharves and along the base of the bluffs at tide level 
are the freight tracks of the New York Central Rail- 
road. 

The plans of the structure were drawn by Mr. Francis 
Stuart Williamson, M. Am. Soc. C.E., of this city, to 
whom we are indebted for the data from which the 
present article was prepared. 

Recent Archeological News, 

After more than twenty years of discussion, and in 

spite of the systematic opposition of the military en- 





our front page engraving is being built for the purpose | gineers, the French government is submitting to Par- 
of connecting the two drives and affording a continu- liament a scheme for the demolition of the fortifi- 
ous high level boulevard from Seventy-second Street | cations of Paris from the Seine to the Porte de Flandres, 


to the west end of 


Dykeman Street, a distance of seven | a stretch of about eight miles. 


It is expected, says The 


and a quarter miles. The latter street is practically the | Builder, that the Chamber will ratify the proposal, 
northern terminus of the Harlem River Speedway, | which will be of great service to Paris, in removing a 


which will shortly 


be opened to the public, and when | boundary which stands in the way of free extension of 


this is completed it will add another three miles of spa- | the city, while it is no longer of value as a fortification. 


cious roadway 


the 


ten miles along picturesque banks of the Hudson 
and Harlem Rivers. An illustrated account of the 
Harlem Speedway will be found in our issues of Feb- 
ruary 6 wad 13, 1897 

The viaduct has been designed with a view to har- 
monizing its appearance with the surrounding natural 
and featares. Including the masonry 
approaches at either end, it will be 2,074 feet in length. 
The southern approach is located just ‘below Clare- 
mont, a villa rich in historic interest, and immediately 
t» the south of Claremont rises the majestic pile of 
the Grant Memorial Tomb. The viaduct connects 
with the Riverside Drive at the center of the loop by 
which the latter encircles the northern span of the 
high land on which the drive is located. The en- 
trance will be carried on a masonry approach 262 feet 
long, which includes a stone arch span across one 
of the east and west streets. The steel structure, 
1,564 feet long, is carried on a series of steel arches of 65 
feet span, supported on slender steel lattice piers. 
The roadway, which is @ feet in width, is built at 
an elevation of about 70 feet above the ground level. 
Ten-fout sidewalks are provided on each side of the 
roadway, and at regular intervals balconies are built 
out from the footways to afford places for rest and ob- 
servation. Elaborate seroll railings will protest ‘the 
sidewalls, and upon these will be placed thirty-dix 
ornate cluster lamps, a pair of lamps being placed over 
every alternate pier. The southern entrance Will ‘be 
widened ont and bonnded with semicircular parapet 
walis, at the center of which stone staircases will lead 
down tothe lower level of the valley. The masonry 
will be finished in coursed ashlar limestone. The pe- 
destals, copings, capstones, ete., will be of granite, 


hammer dreased 


architectural 


The semicircular arches of the viaduct will be of 
They will be 8 feet .in 


plate girder construction 


thus providing a continuous drive of and, in fact, counted for nothing in the defense of Paris 


in 1871. In its place (if removed) a grille or wall of 
some kind will be erected, in order to recognize the 
rights of the octroi; and around this it is proposed 
that there should be a zone of public squares and new 
roads, which will probably have the satisfactory effect, 
among others, of lowering house rents in Paris. 

The new year will hardly have got well on its course 
when to the Doges’ Palace in Venice will b2 restored 
the great lion, erected there by Doge Andrea Gritti, 
who ruled from 1523 to 1538. To Gritti belongs the 
honor of restoring to Venice all the possessions she 
had held before the League of Cambrai. Gritti’s mon- 
ument was this lion, set up before the middle gallery 
of the palace on the west side, twenty-three meters 
from the ground. After the fall of the Venetian oli- 
garchy vandals swept the lion away. The restored 
work, from the seulptor Urbano Bottasso, represents 
& majestic beast, at whose side kneels a doge in robes 
of state. 

The record of the antiquity of domesticated dogs 
does not even stop with the earliest known Egyptian 
monuments, says Knowledge. Not only were such 
breeds known in Europe during the iron and bronze 
ages, but also during the antecedent Neolithic or 
polished stone period. These have been described by 
Profs. Riitimeyer and Wo6ldrich, and those who are 
acquainted with the difficulty of distinguishing be- 
tween some of the living species by their skulls alone 
will understand the laborious nature of the task. 
Still these authorities appear to have made out that 
the Swiss, Neolithic dog (Canis palustris) had certain 
cranial resemblances to both hounds and spaniels, 
and thus indicated an advanced type, which is con- 
sidered to have been derived from neither wolves nor 
jackals, but from some species now extinct. Two other 
breeds have also been recognized from the superficial 











deposits of the Continent ; and if, as is very likely to 
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ners of some of the modern breeds, it will readily be 


understood how complex is the origin of the mixed 
group which we now call Canis famitiaris. 





Cleaning O14 O11 Paintings. 

Long articles can be found on this subject in a great 
many books, of which the commencement has already 
been forgotten when the end is reached. If one desires 
to’clean old oil paintings, the first thing to be done is 
to find out the cause of the darkening of the picture, 
and according to this the remedies are applied. 

It is obvious that the darkening of the picture must 
primarily be ascribed to the dust which has aecumu- 
lated upon it and to the products of bad combustion, 
soot and its companions, and these parts one must 
always first strive to remove, which is either done with 
water or with soap and water (best fat soap). This 
will generally also take off some of the accumulated 
smoke which has covered the picture with a brownish- 
yellow veil and which is removed with spirit of sal 
ammoniac, diluted with twelve parts rain water, where- 
by the former is sufficiently thinned so as to be per- 
fectly harmless to the oil paint, while it is still strong 
enough to dissolve the smoke; whether it will do the 
work if still more diluted can be readily ascertained by 
experiments. 

If this does not render the picture lighter, it has usu- 
ally been varnished, in former times, over the accumu- 
lated dirt and smoke and frequently, in the caseof old 
pictures, with a very fat copal varnish, i. e., one rich 
in oil, which became quite dark yellow itself, through 
age, and underneath which lies another smoke film. 
This layer is one of the worst. It may be removed in 
various ways, but great caution is necessary. If the 
picture is not too large, the varnish may be dissolved 
by alcohol vapors and removed with a turpentine wad. 
For the former purpose place pieces of cotton or linen 
cloth upon a glass or metal plate, saturate them with 
alcohol and lay wooden strips about 2 to 3 centimeters 
(34 to 14 inch) high around, and upon this the picture 
with the face downward. The spirit vapors soon soften 
the varnish, and when this is done it is taken off with 
turpentine. Care must be taken that the oil paint is 
not softened and taken off at the same time. Or mix 
two parts of turpentine to about one part of spirit - 
pour the mixture into a bottle which has a fine tube 
leading through the cork and sprinkle some of it upon 
the picture, whereby the oldest varnish will be dis- 
solved in a short time. Soft colors, such as the blue of 
the sky, covered flesh tints, draperies, etc., are less apt 
to be attacked by this tincture than the glazings in 
the shadow sides, and particular caution should 
exercised here. Fortunately, these can be easiest re 
stored by a skillful hand. After the varnish has been 
removed there is frequently still some smoke on the 
picture, which must be taken off with the first-named 
sal ammoniac water, using clean water to rinse off with. 

In place of the last mixture one may be prepared of 
copaiva balsam and spirit in equal parts, or of the 
latter and caustic ammonia in equal parts. The latter 
will likewise dissolve the varnish, although more 
slowly, which is no disadvantage, however. The am- 
monia will at the same time dissolve the soot. 

When the picture is clean it is saturated with oil, 
which is allowed to soak in for a couple of hours ; then 
all that has remained on the surface is carefully wiped 
off with cotton wool and a little powdered starch. No 
oil should stay upon the colors, because it will turn 
yellow in a short time and render the picture dark 
again. 

For revarnishing the picture, we have found most 
suitable a thin dammar varnish, as it does not darken 
and can be readily removed. 

Repainting or restoring pictures with colors is the 
most difficult job of all, and, if possible, recourse should 
be taken to erasing and then cleaning the spot under 
which there was still dirt. 

For renovating, lakes of dammar varnish with a little 
oil are best suited, as they do not become darker to 
such an extent as oil colors.—Translated from the 
Maler Zeitung. 
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Influence of Wealth on Mortality. 

On the influence of wealth on mortality, the Bres- 
lau statistician, Neefe, publishes an interesting paper 
in the Zeitschrift fuer Hygieine und Infektions Krank- 
heiten. As a criterion of the means, the amount of 
the rent paid was taken. In 1896 there died of every 
1,000 living persons who paid a rent up to 300 marks, 
20°7; with a rent of 301 to 750 marks, 11°2; the rent 
ranging between 751 and 1,500 marks, only 65; the 
average being 17°6 persons. While according to these 
figures the mortality of t.e Breslau poor population is 
three times as large as that of the rich, it is in reality 
much larger, because the deaths not included therein 
(servants, journeymen, persons who died in the hos- 
pitals, etc.) may be assumed to belong almost exclu- 
sively to the first class. The greatest difference in the 
mortality was, of course, shown by the babies; more 
than half of those born alive belonging to the poor 
population died in babyhood, while the deaths of 
babies of the rich amounted to only one-sixth. 
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“Tapping the Bock for Water.” 

-» the Editor of the SCIRNTIFIC AMERICAN : 

| read with interest your article in last week’s issue, 
lapping the Roek for Water,” showing how pure 
ater has been obtained from the granite rocks along 
ie coasts of Norway, despite the old geological theory 
hat water cannot be found in granite. 
You say, “ The boring in hard rock would probably 
have the same result in other countries.” Let nie tell 
vou the result here in South Carolina : 
This town of 5,000 inhabitants is built over granite. 
Che stratum is from 15 to 50 feet beneath the surface. 
Recently we beeame suspicious of water from shallow 
wells, because of the danger of surface drainage and 
contamination ; and, there being no convenient stream 
from which to get a supply, an artesian well was sug- 
vested. Notwithstanding the old theory against water 
in granite rock, the work was undertaken by the ad- 
viee of Prof. Powell, an up-to-date geologist of our 
college. 

The first 40 feet was through clay and loar ; then a 
hard granite rock was strack. Thedrill was kept going 
for weeks. At the depth of 285 feet a stream was 
struck in a crevice of the rock. Every inch of the way, 
except the first 40 feet, had been through solid granite, 
and only the short segment of 40 feet required to be 
curbed. A test was made with a steam pump and the 
minimum flow was found to be 200,000 gallons a day. 

The water stood within 3 feet of the surface, on a 

teep hillside. A trench was cut, and for several 
uionths before the waterworks were completed it was a 
flowing well. 

We have now an excellent system of waterworks with 
au abundant supply of water absolutely pure and 
wholesome—not simply wholesome, but possessing 
valuable medicinal properties, containing, among other 
ingredients, lithia and sodium sulphate. 

The experience here has been repeated, under simi- 
lar circumstances, at Chester, 50 miles away, and at 
Laurens, 30 miles. 

Artesian wells have solved the question of pure water 
in South Carolina; not only in the marshy, malarial 
seacoast country—where fevers have been reduced 
more than 30 per cent—but ip the middle and upper 
sections also that rest on solid granite. W. H. W. 

Newberry, 8. C., January 24, 1898. 














Works of Art, 

The private or public sale of works of art by the 
great masters is always sure to awake great interest in 
the cultivated. In the “Almanach Hachette,” for 
1894, there is a table of fifty pictures which have sold 
for the highest prices in recent times. The largest 
price which a picture bas brought was paid for 
Raphael's ** Madonna Ansidei,” which was purchased 
for the National Gallery of London by the nation for 
$350,000. The National Gallery also has the unique 
distinction of owning the second most expensive pic- 
ture, a portrait of a man by Morone, which sold for | 
$300,000. Next in order comes Jean-Frangois Millet’s 
La Bergére,” which was purchased by M. Chauchard 
for $200,000. The same collector is the happy possessor 
of the celebrated *“* Angelus,” which was sold to him 
for $110,000. The Rothschild family have a number 
of almost priceless masterpieces. Edm. de Roth- 
schild paid $160,000 for Rubens’ *‘ Jardin d’Amour ;” 
he also purchased three of Gainsborough’s portraits 
of women for $375,000. Alph. de Rothschild paid 
$120,000 for Raphael's portrait of Cesar Borgia; and 
$250,000 for two works of Rubens. Gust. de Rothschild 
paid $150,000 for two works of Rembrandt. The late 
Due d’Aumale purchased Raphael’s ‘Three Graces” 
for $125,000, and Madame Guinness, of London, paid 
$240,000 for two works of Rembrandt. The Museum 
of the Louvre, Paris, purchased “* The Assumption” by 
Murillo for $120,000. The portrait by Albert Durer in 
the Museum of Berlin was acquired for $90,000. Mun- 
kaesy's ‘Christ Before Pilate” was sold for $100,000. 
Meissoniers bring enormous prices in relation to their 
size. The “1814” was acquired by M. Chauchard for 
$110,000 ; his “* 1807,” now in the Metropolitan Museum, 
was bought for over $60,000. Van Dyck’s portrait of the 
Marquise of Spinola was sold for $100,000. The National 
Gallery, at the sale of the collection of the Duke of 
Lansdowne, bought three works by Velasquez, Morone 
and Holbein for $300,000. There have been a number 
of other pictures sold for $60,000 or over, among them 
being Mr. Havemeyer’s * Gilder,” by Rembrandt, 
which cost $60,000. It is not often that a Raphael is on 
the market. At the present time the “ Virgin with the 
Candelabra” is for sale. 1» was bought at the Monroe 
collection of 1882 for $100,006% If this seeond or third 
rate work of the great painter of Urbino is worth over 
$100,000, it 1s an interesting question to know what 
the market price of a master) « \ike the Madonna of 


Prices for 


San Sisto or the Madonna of Meno would be, 
uta nline-~e- 
IN Buenos Aires (Argent): Leopublic) aod Para 
(Brazil) street cars are drawk |) ninles at a speed of 


Miscellaneous Notes and Receipts, 

Autographic Ink.—Autographic ink is made by melt- 
ing together the following substances: 10 parts soap 
(white grain soap), 10 parts wax, 3 parts tallow, 5 parts 
shellac, 5 parts mastic, 3 parts lampblack. 

Formoform Powder.—This is recommended by the 
Crown Pharmacy, in Bertin, as a disinfecting remedy 
against perspiriug feet. lt is a white powder with a 
faint thymol odor, composed of 0°13 per cent of formal- 
dehyde, 0°1 per cent thymol, 34:44 per cent oxide of 
zinc and 65°27 per cent of starch. Applied to wounds 
and purulent secretions, a great disinfecting power is 
said to be attained in consequence of the splitting off 
of formaldehyde. 


Negative Lacquer.—1!. Amber, 50 grammes ; sandarac, 
100 grammes ; alcohol, 1,000 c. cm. ; castor oil, 1 gramme. 
2. (Hard negative lacquer.) Sandarac, 250 grammes ; 
Venetian turpentine, 25 grammes; oil of lavender, 30 
grammes; ether, 30 grammes; absolute alcohol, 665 
grammes. 38. (According to Andres.) Sandarac, 150 
grammes; oil of lavender, 110 grammes; chloroform, 
20 grammes; spirit, 720 grammes. 4. (According to 
Andres.) Bleached shellac, 125 grammes; mastic, 25 
grammes; oil of tarpentine, 25 grammes; spirit, 805 
grammes. 5. (According to Valenta.) Angola copal, 
60 grainmes ; amber, 10 grammes; ether, 600 grammes ; 
acetone, 100 grammes; chloroform, 20 grammes. 6. 
(According to Klaussner.) Dammar gum, 110 grammes ; 
mastic, 7 grammes; benzole, 883 grammes.—L. Drog. 
Ztg. 

Some Cosmetics.—The Seifen Fabrikant gives the 
following recipes : 

Wash.—1 liter of distilled water ; rice flour, 44 pound; 
violet powder, 135 grammes; glycerine soap, 10 
grammes; bergamot oil, 6 grammes; and iris oil, 5 
grammes. 

Skin Gloss.—Potash, 50 grammes; spermaceti, 56 
grammes ; rice flour, 500 grammes ; benzoin powder, 20 
grammes ; bitter almond oil as required. 

Toilette Glycerine.—Glycerine of 20° B., 2 kilo- 
grammes ; rose water, 2 kilogrammes ; sodium bicar- 
bonate, 30 grammes. 

Athens Water.—Calcium carbonate, 70 grammes : 
sassafras wood oil, 250 grammes; rose water, 4 liters ; 
orange blossom water, 4 liters; spirit (96 per cent), 1 liter. 

Cold Cream.—Almond oil, 500 grammes ; white wax, 
90 grammes ; spermaceti, 90 grammes ; rose water, 280 
grammes ; bergamot oil, 2 grammes; lemon oil, 8 drops; 
rose oil, 2 grammes. 

Castor Cream.—Castor oil, 500 grammes ; almond oil, 
160 grammes ; spermaceti, 65 grammes ; geranium oil, 5 
grammes ; lemon oil, 5 grammes. 


Mites in Sweet Wines.—F or some time past there has 
been great excitement in the countries which produce 
sweet wines, says the Schw. Wein Zeitung, for it has 
been shown that a large number of mites are found in 
such wines as Malaga, Muscatel, Samos, ete. Up to 
the present it was believed that liquids, and especially 
alcoholic ones, were free from these animals and that 


| mites only occurred on dry foods stored in dark and es 


pecially in damp rooms. Now this opinion must be 
disearded as erroneous, for the sweet wines do not con- 
tain isolated mites, but large quantities of them, full 
grown ones as well as numerous young, which shows 
that they multiply readily and quickly in the liquid. 
The mite discovered in the sweet wines is the Acarus 
passulorum, which is found on dried prunes, figs, etc. 
Examination of the wines infested with mites has on 
a whole not given a very bad result, inasmuch as the 
tasté of the wine is not changed and its‘alcohol is not 
peréeptibly decreased. The mité seems to subsist on 
the vegetable cells of the yeast, which it sucks out. It 
has also been established with tolerable certainty how 
the mites get into the wine. The name of Acarus 
passulorum, which has been given them, signifies mite 
of the dried currant, on which the ani:al is very fre- 
quently met with, as well as on the dried grapes which 
are used for making wine. In the wine made from the 
latter the mites are inostly found, as they pass from the 
dried grapes, which are often kept for years, into the 
beverage. They frequently show themselves in the 
Grenache wine, which does not only come from Rous- 
sillon, but also from Alicant, which is one of the prin- 
cipal exporting centers for dried grapes. As a general 
rule the wines produced from dried grapes are not 
considered detrimental to the health; but their com- 
mercial value is much below that of the wine from 
freshly pressed grapes. To substitute the former for 
the latter is a deception which can now be more easily 
proved by the presence of the mites. If wine prepared 
from fresh grapes should contain mites it may be taken 
for granted that it has been poured into an imperfectly 
cleaned cask, in which there had been a wine infested 
with mites. Hence attention should be paid to seald 
the casks previously with hot water. In any event it 
is not necessary tothrow away wine containing mites. 
The animals remain on the surface, forming a whitish 
layer. Hence, it suffices to filter the wine before it is 
placed on the market. Finally, light also kills the 
mite, and by exposing the bottle to it for some hours, 
one is sure of exterminating the animals, if any are 





ten miles and over per hour.—La Vie Scientifique, 


still present, 


Science Notes, 

Prof. Lenard, of Heidelberg, who first discovered the 
cathode rays, has received from the French Academy 
of Sciences its prize of 10,000 frances. 

There was a time when the government of India had 
to import annually $250,000 worth of quinine, and did 
not get enough of it even then. After a great many 
experiments, the cultivation of the cinchona tree was 
made successful in India, and now there are 4,000,000 
trees in Bengal, and every rural post office in India 
sells a five grain packet of the drug for half a cent, 
while the government makes from $2,000 to $3,500 a 
year out of the profits. 


* M. Flammarion, the astronomer, has been discussin 
the hypothesis of Schiaparelli, recently supported by 
Mr. Lowell and other observers, to the effect that the 
planet Venus, by rotating round her axis in the same 
period as she revolves round the sun, always presents 
the same face to the sun, as the moon does to the earth 
for the like reason. Flammarion thinks that the 
marks on the surface watched by Schiaparelli are 
effects of atmosphere and sunlight, and not on the 
body of the planet. He points out that the deep at- 
mosphere of Venus probably absorbs so much of the 
light from its surface that we are unable to see the 
latter. Even the earth’s atmosphere absorbs one- 
third of the light from the surface. : 

Probably the most reliable data as to meiting points 
is published by Prof. 8. W. Holman, in conjunction 
with R. R. Lawrence and L. Barr, in the ** Proceedings 
of the American Academy,” November 13, 1895. 


Aluminum, melting point, 660 degrees Centigrade, 
Silver, " ae * 
Gokd, - 1,062 

Copper, “ 1,005 ‘ 
Platinum, . 1,760 e 


The aluminum experimented upon contained 99°93 per 
cent aluminum, with 0°07 per cent silicon. The silver, 
gold, copper and platinum were of the purest quality 
obtainable, probably with less than three one-hun- 
dredths of one per cent of impurity in each case. 

A life of the late Sir James Simpson has just been 
published, written by his daughter, and contains 
many interesting facts connected with his life not gen- 
erally known before. James Simpson was the son of 
the village baker at Bathgate, in Linlithgowshire. At 
the age of fourteen he went to the University of Edin 
burgh, and was one of the hard-working, frugal race 
of Scotch scholars. He lived on $30 a year, his only 
extravagances being books. A significant entry is 
quoted from his diary, says The Medical Record. It is 
as follows: ‘* Finnan haddies, 2d. (4 cents); bones of 
the leg, £1 10s.” ($7.50) In 1838, when he was twenty- 
seven years old, he became lecturer in obstetric medi 
cine in the Extra-Mural Schoo]. Two years after he 
was appointed professor of obstetrics at the university. 
In 1847 he discovered chloroform. At the early age of 
fifty-eight he died, his end hastened by overwork. 


Prof. F. E. Nipher has recently measured the fric 
tional effect of moving trains upon the air near them. 
His apparatus consisted of a hemispherical cup, which 
he could fix at distances up to thirty inches from the 
window of a railway carriage. The mouth cf this col 
lector was turned toward the direction in which the 
train was moving at the time of observation ; and the 
‘pressure due to the motion was conveyed to a pressure 
gage by means of an India rubber tube attached to 
the back of the collecting cup. The results obtained 
showed that a large amount of air is dragged along 
with a rapidly moving train, the motion being also 
communicated to air many feet away. Most people 
believe that it is dangerous to stand near a train going 
at full speed, and Prof. Nipher has now proved that 
the moving air is a real source of danger. The air not 
only possesses sufficient power to cause one to topple 
over, but it also communicates a spinning motion tend- 
ing to rolla person under the train, if the nature of 
the ground does not prevent such a result. 


Attention has lately been called to the investigation 
of Dr. G. 8. Hall, President of Clark University, on the 
things that most arouse fear. Taking the subjects 
broadly, it appeared that out of 208 classes of objects 
dreaded by 1,707 individuals, thander and lightning 
were the ones creating the greatest alarm anc anxiety. 
And yet, as pointed out by one of the electrical jour- 
nals, a thunder storm might compare with Mr. John 
Bright’s express train as the safest thing on earth to be 
in. Records have been carefally kept cf accidents and 
deaths from lightning stroke or thunderbolt, and they 
are apparently on the decline, the period 1890-93 show 
‘ing only 193 deaths a year for the whole United States. 
On the other hand, 200 people are drowned in New 
York City every year, 150 are burned or scalded to 
death, and 500 die from falls of various kinds. It is the 
rarest thing in the world, literally, for any one of 
Greater New York's citizens to -be killed by lightning, 
and yet when a thunder storm invades this region 
most of the three million inhabitants are decidedly 
fearful and uncomfortable. ‘The statistics show that, in 
respect of immunity from aecident by lightning, the 
modern city is infinitely safer than the open coun 
try, 
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MEDIUM AND SMALL INDEPENDENT REFRIGERATING machines suitable to the requirements of a single store 
PLANTS. or dwelling were made by the makers of large machin- 

It is only within the last four or five years that the| ery, and were not satisfactory. Although the —_ of 
makers of refrigerating machinery have turned their | artificial refrigeration are unvarying, the rules govern- 
refrigerating plants’ ing its application will vary greatly. It is one thing 


to the production of 


attention 
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of refrigerating adopted by the Atlantic Refrigerating 
Company, of Springfield, Mass., who are devoted ex- 
clusively to the manufacture of medium and small 
sized plants of the kind above referred to, The re- 
frigeration is accomplished by the compression, conden- 


FARE REASONS 





* 
* 
+ 





4 





— 
































Keke ee Be wy”, 


A REFRIGERATING PLANT, SHOWING REFRIGERATING MACHINE AND REGULATOR AND COILS IN REFRIGERATOR. 
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small users. Previous to this | to refrigerate asingle unit in the shape of a great room 
period, thi of manufacturers was given | in a brewery, and quite another thing to refrigerate a 
to the construction of machines, which are re-| number of single units represented by a score of sepa- 
quired for refrigeration on an extended scale, and while | rate refrigerating boxes, in the various flats of an apart- 
the design and equipment of large cold storage plants | ment house; hence the earlier attempts to introduce 
» high state of perfection, and its | small plants were almost invariably marked by failure. 
are weil anderstood, the moderate | Of late years, however, the work has been taken up as 
|a specialty by various firms, with the result that it is 
now possible for artificial refrigeration to be secured in 
small units for about the same figure as the ice is sup- 
plied by the ice companies. 

The accomparying engravings illustrate the methods 
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suitable to the ne 
whote at ition 


iarre 


has been brought t 
theory and pract 
nser, in the person of the small manufacturer, the store- 
yaseholder or “ mine host of the inn,” has 
tender mercies of the door-to-door ice | 


keeper, the hb 


been left to the 


vensler. 


The first attempts to produce small refrigerating 
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sation and expansion of a highly volatile gas in a con- 
tinuous '¢ycle of operations, the Compression and con- 
densation taking place in a small and compact ma- 
chine which may be located in any convenient spot, 
and the expansion, with its attendant refrigeration, 
taking place in a coil of pipes located in the refriger- 
ating room or ‘* box.” 

The machine is of the ammonia compression type, 
the gas used being pure anhydrous ammonia, which 
is composed of 14 parts of nitrogen and 3 parts of hy- 
drogen by weight. At ordinary temperature it is a 
gas, and at a temperature of about 30 degrees below 
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MEAT MARKET SUPPLIED WITH A COMPLETE ATLANTIC REFRIGERATING PLANT. 
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, F. it liquefies at the normal pressure of the atmo- 
ere, and, of course, at higher temperatures it lique- 
at higher pressures. 

(he refrigerating apparatus shown in the accompa. 
ing eut is an extremely compact and self-contained 
‘chine, all of whose working parts are inclosed, and 
1 ina bath of oil. It is provided with a heavy fly- 
eel pulley, which may be belted direct to an electric 
,* P 4 otor or any suitable power shaft. At one end of the 

illey shaft is a wristplate which by means 

* a connecting rod and a rocker arm ope- 
rates a rocker beam. Attached to the ends 
of the rocker beam are the piston rods of 
the two compressing cylinders, which are 
placed in the vertical position to avoid the 
uneven wear which would oceur if the eylin- 
ders were placed horizontally. 

The compressors are single acting and 
work with the smallest practicable clearance 
between the cylinder head and the piston. 
Particular attention has been paid to the 
design of the suction and discharge valves, 
which are provided with offsets on the stem 
which permit the passage of the gas but 
prevent the valve falling into the cyliuder 
should any breakage occur. The discharge 
pipe from the compressor cylinders is led 
into a high and iow pressure oil trap, located 
behind the cylinders, which is divided by a 
diaphragm into two separate receptacles. 
The compressed gas, at 150 pounds pressure, 
more or less, depending on the temperature 
of the eondensing water, enters the high 
pressure half of the trap, where any oil 
whieh may have been carried over is depos- 
ited, and collects in a receptacle at the bot- 
tom. From the trap the gas is led down to 
a condensing coil located in the ‘‘ condenser 
base” of the machine. This is simply a tank in which 
the eoil is cooled by a constant circulation of coid 
water. Here the gas is condensed and passes down to 
another tank beneath it, known as the liquid receiver. 
The liquid ammonia is now ready for use in the re- 
frigerating box. 

The boxes may be one or more, close together or 
widely separated, and of any size (within the capacity 
of the machine) or shape desired. One of our illustra- 
tions shows the interior of a refrigerator such as might 
be used in a meat market, large grocery, or in any es- 
tablishment where it is desirable to refrigerate a von- 
siderable amount of material in bulk. The liquid am- 
monia is led by a small pipe from the machine to the 
refrigerator, where it passes through a very ingenious 

automatic expansion valve which controls the flow and 
adjusts itself to any pressure at which it may be set. 
The regulation is effected by means of a flexible dia- 
phragm controlled by the pressure of the gas, which 
acts on a needle valve at the mouth of the liquid am- 
monia supply pipe. The moment the liquid enters the 
regulator, which is set for a pressure of fifteen pounds 
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the compressor is shut down it will automatically shut 
off the supply of gas to the coils. After the gas has 
traversed the coils it is led back to the refrigerating 
machine and passed through a coil in the condenser 
and then led into the low pressure receptacle of the 
“trap.” From the trap it is again drawn into the com- 
pressors and sent on its course through the pipes. 

The method above described is known as the direct 
expansion system. The Atlantic Refrigerating Com- 
pany also make use of what 
is Known as the combined 
system. This differs from 
the direct system in the 
fact that a part of the ex- 
pansion pipes in the boxes 
are submerged in tanks 
filled with strong brine, 
the contents of which be- 
come intensely cold. When 
the machine is stopped, 
the brine tanks act as a 
reservoir of cold, so to 
speak ; that is to say, they 
take the place of the cold 














gas in the coils and absorb 


« 


the heat from the refrigerator box, maintaining the low 

temperature until the machine is again started. The 

company also makes use of the brine system, which dif- 
fers from those already described in the fact that the 

ammonia pipes are not placed in the rooms or boxes to 

be cooled, but in a brine tank (located usually in the 

basement of the building), and the cooled brine is cir- 

culated through another set of pipes placed in the 
rooms or boxes. 

The uses to which these compact and self-running 
machines can be put are many and various. The ac- 
companying illustration shows a six ton plant, in- 
stalled ina city meat market. At the far end is: seen | 
the large refrigerator box divided into a large beef. 
room, a room for general storage and a freezing room, 
the temperature of which may be reduced to zero. At 
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one side of the room is another box containing four | 
large corned-beef tanks and tubs of high-class salted | 
meats, and a further and entirely novel application is | 
shown in the construction of the horseshoe shaped 
eounter, This is nothing more or less than a con- 
tinuous refrigerator box with a plate glass top, in which 





to the square inch, more or less, according to the 





RIVER GOLD DREDGE < 


amount of refrigeration required, it volatilizes, and 


are shelves upon which plates of cut meats, chops, 











N THE YUBA RIVER—CAPACITY, 2,000 CUBIC YARDS PER DAY. 
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light and steam heat, in the rent. Such an arrange- 
ment would insure the abolition of the ice box with all 
its attendant inconveniences, a relief which would be 

greatly appreciated by the average householder. 
——— 9+ Ore 
DREDGING FOR GOLD. 

Gold mining operations in the country lying west of 
the Rocky Mountains are just now being carried on by 
two very different systems. In the frozen North the 
pioneer is searching for the rich placer deposits where 
the fragments of gold are so large aud so thickly strewn 
that asingle season’s\work with the miner’s pan may 
bring afortune. In his feverish haste to grow rich the 
miner pays no attention to the finer gold, which is 
allowed to run to waste in the tailings 

In the historic gold fields of California, on the other 
hand, mining men are giving increased attention to the 
recovery of gold from placer deposits, where the yield of 
gold per ton is verylow. Improved machinery, capable 
of handling the auriferous material at the rate of thou 
sands of tons per day, is being empioyed on gold bear 
ing deposits which hitherto it has been considered un 
profitable to work, The results have been very grati 
fying, and many discarded or neglected districts wiil 
now acquire a positive value. 

The accompanying cut represents the 
Risdon Improved River Gold Dredge, as 
designed by R. H. Postlethwaite, consulting 
engineer, of San Francisco, California, pat 
ents for which are held by the Risdon Iron 
and Locomotive Works, of that city. 

*. These dredges are the result of a process 
of evolution and many years of experiments 
by the designer and others in New Zealand 
now recognized as the leading gold dredzg 
ing country of the world, from which coun 
try Mr. Postlethwaite arrived in April ia 
for the purpose of introducing and operat 
ing his dredger in this country. 

One of these dredgers is now operating on the Yuba 
River, in California, and is lifting and washing over 93 
eubic yards of gravel per hour from a depth of 45 feet, 
and extracting and saving the gold therefrom, some of 
which isso fine that it cannot be seen by the naked 
eye, at a cost of 3 cents per yard. The dredger consists 
of two long pontoons, each 96 feet long by ? feet beam. 
These are connected at the stern by a smal! pontoon 17 
feet long and 5 feet wide, the bow being connected by 
a heavy overhung beam. This practically makes one 
boat 96 feet long and 23 feet in width, with a well hole 
5 feet wide running through the center for some 75 
feet. 

The dredger is fitted with a power winch with six 
drums, all being under the control of one man, Four 
of these drums carry lines running from the four cor 
ners of the dredger, the other end of the lines being af 
fixed to ‘‘dead men” or backers on the beach.. The 
fifth drum carries the head line. With these five lines 
the dredger can be made to rapidly take up any posi 
tion necessary, one man handling her with the greatest 
ease and nicety and with no loss of time. The sixth 
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so doing produces extreme cold which absorb» the heat 


steaks, ete.. may be placed and inspected by the 
| buyers. Another form of installation which is likely to 


from the surrounding atmosphere. At this lowered meet with extended application is the refrigeration of 


temperature the gas then passes into eoile of pi 


which are arranged on the walls or ceiling: of the 


refrigerator. When the expansion valve fas leen set 
at the proper tension, it will admit just sufficient an- 
monia to insure the refrigerator being tii! sined » 
whatever temperature is required. Moreo.e’, when 





apartinent buildings. 

Plans are being prepared for the equipment of a 
large six story apartment building with some thirty 
domestic refrigerators—one to each suite of rooms—all 
of which will be operated by a single machine in the 
‘basement. The refrigeration will be included, like the 








winch barrel carries the ladder line, raising or lowering 
the ladder as required. A ladder 67 feet long, built up 
as a heavy lattice girder, is hung at the stern end by a 
bar fixed acrossa heavy wooden framing. The lower end 
of the ladder carries a five-sided tumbler and is suspend 

ed by blocks and tackle to a cross beam. By means of 
a wire rope and blocks the winch can raise or lower the 
bottom end as required. The top tumbler ia earried 
by the timber framing some 3 feet above the top end 
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of the ladder. The continuous bucket chain comes 
up the top side of the ladder on rollers round the top 
tumbler and back in a catenary curve to the lower 
tumbler. The top tumbler is driven through a rope 
transmission and heavy gears by the engine, a verti- 
eal compound condensing one, which also drives the 
pump and indicates 35 horse power. 

The buckets discharge the material onto a delivery 
plate, down which it shoots into a revolving screen or 
grizzly. The centrifagal pump, throwing 3,000 gallons 
per minute, supplies water to a perforated pipe inside 
the sereen. This water thoroughly washes the mate- 
rial, the finer wash dirt and gold going through holes in 
the screen and falling into a distributing box. From 
the distributing box it passes onto a set of gold-saving 
tables, 11 feet wide, over which the wash dirt runs ina 
thin or shallow stream, and thence into a flume. The 
tables are covered with cocoa matting and expanded 
metal, a finer gold saver than which was never used. 
The stones and rocks pass through the screen down a 
stone shoot, either direct into the river, or, when work- 
ing into a high face of gravel, onto a tailings elevator. 

Broadly speaking, with sucha dredgeras is above 
deseribed, any groand which is not deeper than 60 feet 
below water level nor more than 20 feet above, and 
which contains bowlders of not more than say one ton 
weight, can be bandled at from 3 to 5 cents per cubic 
yard. The ground need not be in a river, provided the 
seepage is sufficient to float the dredger and keep the 
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A LATEEN ICE BOAT. 

During the past few years much study has been 
given to the vest form of a sail for an ice boat for the 
purpose of obtaining the greatest propelling result 
under a given force of wind pressure. 

One fault of the ordinary square sloop sail was that 
the foree exerted above the center of the sail was so 
great at times as to cause the windward runner to rise 
from the ice and tilt the sail to such an angle that the 
wind would spill over the top of the sail and prevent 
the attainment of high speed. 

Lately it has been the study of ice boat experts to 
overcome this defect and provide a sail and rigging 


American, 








which would remain in a vertical position and prevent 
the leakage or loss of wind power. This has been 
successfully accomplished by the adoption of the la- 
teen triangular sail especially rigged and designed by 
H. Perey Ashiey, of this city. 

It will be seen from the illustration that the center 
of pressure is quite low near the boat, and by making 
the sail taut or by bagging it the proper wind angle 
can be easily ascertained. The area of the top of the 
sail is so small as compared with the lower’ portion 
that there is never top pressure enough to raise the 
windward runner off the ice. 

The mast, it will be observed, is composed of two 
parts forming an inverted A, or it may be called a wish- 
bone mast. The sail is held by a bridle which is raised 
and lowered by a halyard in the usual way. The run- 





water clean enough to wash the dirt with. The intro- 
duction of this dredger will revolutionize placer mining 
in this country and will render valuable large tracts of 
jand heretofore, on account of their low grade condition, 
unworkable and consequently worthless. 
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How tt Feels be Asphyxtated, 
Philip Rearden, superintendent Abbott Quicksilver 


Mining Company, of Lilinois, Sulphur Creek, California, 


to 


relates his experience with mining gas in The Mining 
and Scientific Press, San Francisco, as follows : 

in ocr mine we sometimes have to contend with sul- 
ehlorine gas, carbonic acid gas 
and marsh gas, sometimes called fire damp ; and lately 
have had all these to contend with at the same time 
and place We had struck the ledge, finding, in ad- 
dition to these gases, some petroleum, with a heavy 


phureted hydrogen 


flow of water equal to about 4 miner’s inches when we 
were driven out of the tunnel by tie excess of sulphuric 
acid gas, calied by our miners sore eye gas, owing to 
the fact that it affects the eyes so that the men are tem- 
porarily blind, and suffer great pain while the eyes are 
affected. We had discontinued work temporarily, while 
preparing to put in artificial ventilation. I and my bro- 
ther went in to examine the tunnel. He had stopped 
to iook at something 250 feet from the breast. 
I went ahead to the breast carefully trying for carbonic 
acid gas along the floor with a candle, also along the 
root of the tunnel for marsh (or inflammable) gas. I 
found neither with the light, but within a few seconds 
after reaching the breast, where a large flow of water 
of the ledge, I found that I was get- 
ting short of I tried to recover, but 
could not do so. My candle was burning brightly. I 
turned and ran back toward the mouth of the tannel, 
perhaps 100 feet, at the same time calling to my broth- 


about 


was coming out 


very breath. 


er to come to me. I began to get weak, lose conscious- 
fell to the i could not rise again, al- 
thongh trying bard to doso. I felt just like oneina 
nightmare but 
felt no pain whatever, not even strangling or coughing 
eensation. At this point my brother reached me, and 
pulled me back toward better air, where I revived 
winute In this case asphyxia was 
probably caused by chlorine gas. 

I have several times helped to take men who had 
been suffocated out of mines, and theirfaces and posi- 
tions showed no signs of pain or any suffering. I had 
wondered at this, but now I know how a person might 
be aspliyxiated while his light burned brightly, and 
would suffer no pain whatever to warn him of approach- 


and floor. 
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trving to move, but anable to do so: 


within a or two 


ing danger 
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following note by Mr 


Piauts, 


The Paul, of Cheshunt, in The 








1897, on the method 
employed by M. Georges Truiffent of administering ar 
tificial food is of considerable interest to! 
After an analysis of the ash of the liv 


Gardeners’ Chreniele, October 23. 
LO planta, 
horticulturists 
ing plant, the necessary salts for a given time, such as 
six months, are weighed out and inclosed in a metal 
cover to form what is called a “pill,” which is pre- 
sumably inserted in the pot, diffusion of the salts tak- 
ing place through the folds of the metal, and the 
thicker the tl the diffusion. As the 
salts dissolve and disappear they are replaced by a core 
whieh expands until it completely fills the“ pill.” The 
saite have : ou the metal cover, which remains 
firm and hard. It is stated that the solubility of the 
pill” may be made to 
By this 
method of feeding large well colored plants are grown 
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salts can be so regulated that a“ 
last three or six months,as may be desired. 





in pots of lees than half the usual size. 





ners are of the rocker type, curved at each end. 
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AN IMPROVED ICE BOAT. 








Practical trials of lateen boats on the Shrewsbury 
River, Hudson River and in Canada have proved 
them to be more comfortable and speedy than the or- 
dinary style. A model of one was exhibited at the 
Sportsmen's exhibition in this city lately and attracted 
considerable attention. 

Working plans of this ice boat will be found in the 
current issue of the SUPPLEMENT, No. 1154. 

The Largest Steamship Companies of the 
World, 

According to the latest edition of the ‘* Repertoire 
General ” of the Bureau Veritas, there existed upon the 
registers of the various maritime nations at the time of 
the publication of the work 29,315 sailing vessels measur- 
ing 8,894,732 register tons (against 29,348 ships and 
9,136,560 tons in the previous edition of the book), as 
well as 11,271 steamers measuring 17,889,006 register 
tons (against 11,155 steamers and 17,089,596 tons). These 
figures show that steam tonnage is still increasing at 
the expense of sailing tonnage, but that the latter is 
decreasing in a smaller proportion than was noticeable 
afew years ago. 

The publication of this new volume renders it possi- 
ble, says The Marine Record, with the added assistance 
of Lioyd’s Register and other authorities, to complete a 
list of the most important steamship companies of the 
world, and to show precisely how they compare with 
each other. According to the statistics thus available, 
it appears certain that the claim which has been fre- 
quently put forth on behalf of the Hamburg-Amerie¢an 
Packet Company of being the largest shipping company 





| in existence ix & JUst claim, beating as it does the largest 


| made by Col. Bingham, who has charge of the Whit« 
| House conservatories. As the palm house adjoinin: 
|| the Executive Mansion was needed to accommodate 
-1| the Marine Band on state occasions, the largest trees 
| were transferred to the pension office. Among the 


[ FEBRUARY 12, 1808. 























British company (according to tonnage, the Peninsular 
and Oriental Steam Navigation Company) by 3,805 
tons gross and 10,154 tons net. The following is th: 
list : 
s4| eh | Le 
Companies. ey : I é me 
Ze) O§ e 
British. 
P. & 0. Steam hema mae Co. (London).... ... .... 60 | 282,140 | 164.2% 
British India Steam a Co. (London). ...... 97 | 21,429 | 162,42 
Faciae Stcans Navigation Go, (Liverpoall | aeee | ee 
a . ~~ 77.77 
c Co.. Limited (Li ware 27 | 119,471 | 65.011 
Ismay, Imrie & Co. (White Star ) sees] BL | 114,200) 68,264 
Union Co. of New Zealand ( )....-| 52} 65.280 39.37) 
Irrawaddy Co., Limited (Glasgow).......... 2 | 2,39 12,367 
German. | 
‘Hamburg-American Packet Co. (Hamburg) ......... 69 | 286,945 | 174.990 
N ( DP. BEb Beeecccovess 67 | 265,613 | 152,126 
Hamborg 8. A 8. Nav. Co. (Hamburg) ...... 82 | 100,646) H.4w 
Hansa keehSledesetdetovesecs 87 | 84,867 | 54,446 
French, 
Meseageries Maritimes Co. (Marseilles).............. 68 | 220,837 | 114,000 
Comp. Generale Transatiantique (Paris).... ........ 64 | 166,701 (72,113 
Italian. | 
Navigazione Generale Italiana (Rome).... ......... 96 | 171,041 | 105,598 
Austrian. | 
Austrian Lioyd (Trieste)....... . ...... eoes| 72 | 146,560 | 87,800 
Spanish. | 
Compania Transatlantica (Barcelona).... .... coos] 36 | 121,161 | 78,702 
United Steamship Co. (Copenhagen).... ......... . |100 | 85,525 / 50,719 
Russian Steam Nay. and Trading Co. (Odessa)... . . 75 | 80,659 53,342 
Turkish. 
Idarei Massousich (Constantinople)............ ..... 6 | 57,82 35,664 
Japanese. j 
Nippon Yusen Kabushiki Kwaisha (Tokio).......... 68 | 161,698 , 101,383 














The following are seven of the largest steamers 
afloat : 
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Kaiser William der Grosse (Ger.).. 43 14,349 5,521 | 20,500 
Locania (Brit.).... .... s+. se.+: "2)37°8) 12,952 4975 18100 

» Campania :Brit.)............. .... “2)37°8| 12,950 | 4,974 | 18,000 
| Kaiser Friedrich (Ger.).... ... ee 4) 12,000 .. | 17,000 
} Nee yo en scs execwianes 42 12,261 7.861 | 23.500 
Preto: Cn ecngseatounse 2 Joa ak 23.500 
Augusta-Victoria (Ger.).... ... 33°8| 8479 3,568 | 15,200 
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Washington's Tree. 

The great court of the pension office at Washington 
has, since the advent of the present administration, 
been turned into a scene of tropical beauty and fres|: 
ness second only to the government greenhouses of 
the capital city. Through the efforts of Commissioner 


| Evans, Chief Clerk Bayly, and especially Superintend- 
‘ent Barnes, donations of trees and plants have been 


secured from the National Botanic Garden and other 
| sources. 
A valuable addition to the collection was recent!) 


number are some noble specimens of Sabal, Cocos an! 


| Seaforthia, but by far the most interesting tree is a vene 
i rable sago (Cycas revoluta) which once belonged to 


George Washington. This priceless relic is known to 
be at least two hundred years old, and yet it appears to 
be in its prime, putting forth regularly every two years 
anew crown of beautiful, feathery leaves and a mass 
of woolly, yellowish-white flowers and fruit. 

Many unsuccessful attempts have been made to ob- 
tain a complete history of this tree, which is perhaps 
the oldest specimen of its kind in the United States. 
The foilowing facts were obtained from Mr. Pfister, 
head gardener of the White House, and it is probably 
all that will ever be known of the past life of the 
wonderful old sago : 

About the year 1780, a Baltimore merchant, owning 
a line of small vessels plying between that city and 
Havana, brought over from Cuba this tree, which was 
then of advanced age. As it was probably the only 
specimen of its kind in this country at that time, it 
was a genuine curiosity, and the merchant presented 
his prize to the first president. The tree stood about 
ten years in the grounds at Mount Vernon, and then it 
went back to Baltimore, Washington having given it 
to a lady of that city. For many years it remained in 
her family. 

Fifty years ago there was a public sale of this lady’s 
estate. Hearing of this, the head gardener hastened 
to avail himself of the opportunity to gain possession 
of the historical tree. He attended the auction for 
that purpose, and, after some sharp bidding, secured 
the prize (at what figure is now unknown) and placed 
it in the conservatory at the Executive Mansion, where 
it has stood ever since, until removed to the pension 
office. , 

The tree stands about six feet high above the surface 
of the earth in its box. 

Fo. these particulars we are indebted to Mr. L. & 
| Perkits, of the pension office. 
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\BITUAL ATTITUDES OF ANIMALS CONSIDERED As 


A DEPARTMENT OF COMPARATIVE ZOOLOGY. 


BY J. CARTER BEARD. 


‘he possible existence of a field for investigation in 
at may, perhaps, be called, taking words in their 
adest sense, the geometry of character, must be 
.umed, and one or two aspects, however superficial, 
obvious facts within its precincts be glanced at 
-fore the author’s imperfect suggestions on the sub- 


+ of the present contribution can be intelli- 

ntly considered. 

A well known and universally recognized in- 
-ranee of correspondence between the inter-rela- 

ion of lines and angles and the character of the 

organisms they measure is, of course, found in the 
vnathie index, popularly called the facial angle, 
the angle formed by two straight lines, one ex- 
‘ended from the most prominent part of the fore- 
jead in a skull (the nasofrontal suture) to the front 
vdge of the upper jaw, at the insertion of the 
teeth, and the other from this point to the middle 
of the opening for the ear (the basion). The skull 
being so placed as to bring the second line intoa 
horizontal position, the significant angle is formed 
that directs the other line, like an infallible hand 
upon the cosinie dial, to the rank and order in 
creation which the animal owning such a cranium 
must necessarily hold. 

In the ideally perfect human skull, wherein is 
developed the greatest symmetrical capacity for 
the highly organized brain that occupies it, the 
hand upon the dial is vertical and orthognathus 
io the horizontal line; in skulls of a lower order 
it is proportionately depressed. But I cannot help 
thinking that there is, perhaps, no very good 
reason for calling a halt here, and that as the 
principle Lolds in one instance, it may be worth 
trying in another. Lf, for example, these two lines 
and their included angle can be used as a test in 
estimating the grade of intellectual capacity repre- 
sented by any given specimen of a human skull, it 
seems possible we may find in them the measure of a 
man as to his whole physical organism. 

Certainly to homo sapiens an erect posture is more 
natural and habitual than to any other mammal, far 
more so than any of the apes, whom the bears surpass 
in this respect, and he covers in standing a smaller por- 
tion, in proportion to his size and bulk, of the surface 
that supports him than any other animal. As to his 
complete frame, as well as to his skull, he represents 
the vertical line. Standing with his back to a flat 
wall, and stretching out his arms laterally at a right 
angle to his body, he touches the surface behind him 
with his head, his heels and all projecting parts, sach 
as the calves of his legs and his shoulders, as 
well as with his arms and hands. From finger 
tip om one hand to finger tip on the othera 
perfeetly formed man, in such a_ position, 
covers a line exactly equal to one extending 
from the crown of his head to the soles of his 
feet. The measure of a man is four square, 

and the simplest expression of his framework 
is a Latin cross. It scarcely need be said that 
this measure and attitude is peculiarly his own. 
No other mammal is capable of sharing it, for 
no other mammal has the power of such lateral 
movement at the shoulder joints combined 
with a perfectly upright position. In ordinary 
quadrupeds, as dogs and horses for instance. 
the limbs extend from the body parallel to the 
mesial plane, and when the animal is forced to 
take an erect posture, project forward and 
cannot be spread out to take a straight line 
across the back. In the highest of the anthro- 
poidea, the great apes, a nearer approach to 
this crucial attitude is doubtless possible, but, 
as was long ago pointed out by Prof. Owen,* 
the manner in which the skull is placed upon 
the bones of the neck, the shortness and com- 
parative weakness of the loins and the position 
of the bones in which the thighs are articu- 
lated, almost in a line with the spine, make it 
practically impossible for these mammals to 
stand unsupported bolt upright upon the soles 
of their feet. A more or less semi-erect position, 
however, is characteristic of all the most dis- 
tinetively manlike apes, and bending at the 
knees and the loins and the head, as they do, 
diagrams portraying the simplest possible ex- 
pression of their distinctive attitudes would, 
instead of depicting a full faved aspect, as in 
the case of a human being, necessarily have 
to represent a profile view, and this is also true 
of all the lower mammals. Space would be 
weetiog in a much longer and more elaborate arti- 
ce than the present one to follow out this phase of 
I sabject or even to notice, however cursorily, 
catteus results obtained by measuring the com- 
ve lengti: ond graduated obliquity of lines pro- 
duced by and expressing the habitual attitades of 
maimmais, neither reclining. cronehiag nor sitting, but 
* Richard Owen ou th Lenaee and orang-outang. 
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resting in as ereet a posture as is natural to them, 
from the vertical, assumed by man alone, to the hori- 
zontally prone position of the moles and the duckbill, 
and again descending to the depressed oblique in 
sloths, to end in the antithesis of that of the bimana, 
the reversed situation of the several parts of the body 
in their relation to each other that is habitual to bats, 
when not in action, as they rest hanging suspended, 











head downward.* It is worth remarking, as indicating 
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DIAGRAM SHOWING NATURAL ATTITUDE OF CERTAIN MAM- 


MALIA. THE LINE PASSES THROUGH EAR AND HEEL. 


relation between such widely separated animals, that 
certain groups of birds, as the crossbills and the par- 


larly the genus Coryllus or bat parrots, as they oe 
called. When sleeping, or even when feeding, these 
birds hang head downward from the branch upon 
which they roost or from the wires of their cages. More 
extraordinary still are the colies or mouse birds (Collina 
capensis), which, like certain species of bats, are said 
invariably to sleep head downward, congregated into 
globular masses, each consisting of a number of birds. 
The power of curling up into compact balls possessed 
by certain mammals is undoubtedly a sign either of a 











low grade of organization or of an inferior ancestry. It 
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capensis) and the sloths. Strange to say, the lemurs, 
a family placed among the primates or highest order of 
maminals, on account of a certain resemblance, largely 
external, they bear to the monkey tribes, have, to a 
certain extent, inherited this habitual posture, which, 
together with affinities they show in other respects to 
inferior types of animals, seeins obscurely to point te a 
lowly organized ancestry. 

Indeed, habitual attitudes assumed by certain ani- 
mals bear so evident a relation to exiinet forms 
that some sort of connection between the two is 
strongly suggested. The so-called snake bird of 
Florida (P. ahinga), as it swims beneath the sur- 
face, its body concealed in the water and its long 
neck drawn back ready to dart upon its prey, 
irresistibly reminds one of the restored figure and 
conjectural description of the habits of certain ex- 
tinct reptiles of the Cretaceous period, sonie one of 
the smaller species, perhaps, those of long necked 
aquatic lizards, the plesiosaurus with birdlike head, 
beakshaped jaws, swimming, not by means of its 
tail, as did the fish lizards, the Ichthyosauri, but 
its paddles, “arching back its long neck,” says 
Prof. Hutchinson, “like a swan, occasionally dart 
ing it down at the fish which happened to swim 
within its reach,” its body sometimes submerged 
and sometimes floating at the surface of the water. 
Let the reader compare this with the excellent 
description given by Dr. Brewer of the American 
snake bird : * It lives principally upon fish, which 
it seizes by rapidly darting upon them with its 
toothed and sharply pointed beak. In this move- 
ment the neck, which is very long, is thrust for 
ward with the force of a spring by the large and 
well developed muscles in the lower and anterior 
portions of the neck. It is the best of fresh water 
divers, disappearing beneath the surface with tix 
quickness of thought, leaving searcely a ripple 
upon the spot, and reappearing, perhaps, with its 


some possible, if very remote and not easily understood, | head only above water for a moment, at a place several 


hundred yards distant. When swimming and un- 
molested it is buoyant and moves with its whole body 


rots, show a tendency to assume this attitude, particu-| above water; but when in danger it sinks its body, 


leaving only the head and neck out of the water, pre- 
senting the appearance of a portion of a large snake.” 

In the two sketches given, the ahinga or snake 
bird, in three characteristic attitudes, affords a sug- 
gestion in restoring corresponding ones of the extinct 
long-necked aquatic lizard, the piesiosaurus, on the 
basis of the general truth that similarity of construc 
tion both follows and implies sitnilar habits, as whales 
and dolphins have co-ve to resembie fish, and also that 
such resemblance in conformation and arrange:ment 
of parts involves and renders unavoidable 

portional similarity in characteristic attitudes, 
as is seen indeed in many cases, for instance, 
in the swift and swallow, which, though be 
longing to different families, are almost identi 
eal in postures ard manner of flight. There is 
nothing to show that the long-necked piesiosau- 
rus, though essentially aquatic, was exclusive 
ly so. The proportional large size and develop- 
ment of both pairs of so-called flippers as com 
pared with those of its coutemporary the ichtlry 
osaurus, or fish lizard, or to the fins of the 
whales or sirena, seem to indicate other uses 
than those of mere paddies. Certainly, as far 
as its anatomical structure is concerned, the 
plesiosaurus seems as well fitted to go ashore 
as walruses and fur seals, and there can be little 
doubt, I think, that these animals left the 
water occasionally, at least during the breeding 
season. In fact, among the myriad inhabitants 
of the water we know no long-necked animal 
that is exclusively aquatic or any that has well 
developed flippers, whether these flippers have 
claws or not, that does not come ashore; the 
tail, too, stout and shaped like that of many of 
the old dinosaurs or the modern 
suggests its use, as in the animals mentioned, 
for support in sitting upright. It may now be 
definitely asserted that it is altogether probable 
the digits were well marked and s#parated. 

No attempt has been made to indicate re- 
spective sizes of bird and reptile, the piesiosau 
rus being perhaps as many feet as the birc is 
inches in length. 

Although, of course, any attempt to connect 
this bird and reptile by the methods ordinarily 
used by comparative anatomists would be futile, 
the great similarity in the genera! plan of con- 
struction in the two animeis, and the conse- 
quent identity of their characteristic postures, 
ought to aid greatly in forming a vivid mental 


a pro- 


kangaroos, 


is found in the greatest perfection in the duckbill mole 
(Ornithorhynchus anativus) and the armadillos. It is 
also possessed by the porcupine echidna (Echidna hys- 
trix) and to some extent by the aardvark (Orycteropus 

* Of course such lines and measurements canaot be made to apply to 
aquatic mammais that are either footiess, as the whales, or that do not rest 
Or support themselves upon legs and feet, as the seals, nor to those, to use 
4 Hibernicism, whose standing position is a sitting one, as is the case with 
the kangaroos and the jumping mice. These require a different system of 








_ agrams, ee do birds, reptiles, bairuchia and inewete. 








picture of creatures extinct long before the light of the 
sun portrayed images of nature upon the human 
brain. 

In another instance, however, the bridge between 
the extinet and surviving form is not se completely 
broken down, and not ouly the characteristie attitudes, 
but the anatomy of the bird, points too distinetiy to 
extinet reptilian ancestors to be otherwise interpreted 

(To be continued.) 
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RECENTLY PATENTED INVENTIONS. 
KRagineerinag. 
William 


4 bridge if 


DRAWBRIDGE 
Ocean Grove, N. J 
lurahie, 


weight. end which le strong an 


quick!y opened and closed, bas been devised by this in- 
ventor The draw spane each consist of a framework 
travel m wheels on tracks laid in the bed of the water- 
way, the apane being moved to open or closed position by 





‘rope or chain ra ») the bed of the 
waterway and grou lrom on shore, the latter being 
operated by any convenient source of power. When the 


draw is open the approaches to the drew 


upwani inciine iesiqned prevent 


of teams or passengers, 


tempted passay 


Electrical. 
INCANDESCENT LAMP.—Forest W. Dun- 


y amd Johu R. Quain, London, England. This inven- 


ved light refracting and 





jon provides an impr magnify - 


downward or 


ing envelope to concentrate the ligh!t rays 
as required, but withou oaing shadows in the opposite 
lirecbon With thie view the ba is inclosed by 
closely wound spiral « yines rod of circular or other 
section, having is t } ve property of a 
be ex lens or pris } i oocentrating and 
magnifying effe W he pot jain to apply the en 
cio ‘ t ipper or the lower half 
may be employed as desired 
Bicycies, Etc. 

BicycLE PROPELLING MECHANISM.- 
Erling Slippern, Anaconda, Montana tesides the usual 
foot-propetling mechanism, the handle bar, according to 
this invention, m made with each side separate and with 
geer or toothed connections, whereby the ap and down 
motion of the two sides of the handle bar may be com- 
municated through a k t a eprocket wheel mounted 


thie wheel being con 
shaft 
handle 


ferward part of the fram 
ket chain 
arranyement iv such that the 


wn th 
main crank 
wf the 
pedals, the right handle 


necued by a sproe with the 


The 


ims w 


meowon 


opposite thatof th 


nding 


William F. Williams, 


mr rising while the right pedal is des 


ELAstTic TIRre 


, 





London. Exgiand. This tire is meade of a band of rubber 
or rubber and canvas in which are embedded juxtaposed 
transverse spiral eprings, the hand having lateral exten- 


sions stiffened by non-coiled prolongations of the springs, 
and being transverse reb ne applied to the wheel 
rirc, on which it is retained by engagement of the lateral 


combine the ad- 
of a 


The levice ia Cealened 


with the 


extensions 


vantages of a pueamatic tire lurability 
solid rubber tire. 
Mechanical 
WARPING ROLLER. 
Phiiadeiphia, Pa This mventhe 


Jobn Cocker, 
provides an improved 


sectional drum for beam warping machines, arranged to 


permit of conveniently replaring a worn out or broken 


drum with new parts instead of procuring an entire new 


The 


adrom rim formed 


dram when renovating a machine drum shaft car- 


ries one, wo or more rimmed web 


with internal bosses or flanges registering with the web 


rima, andi set screws ip the web rine for adjusting and 


supporting the dram rim concentric to the shaft. Dram 


rime of different diameters may be used, end placed in 


position by the eet screws on the websa, for the same 
warping machine, according tw the work under treat- 
ment 
Rotugr CoTrron Gin —Frederick L. 
Montgomery, New York City This invention covers an 
improvement on a formerly patented invention of the 
sume inventor, providing an improved gin arranged to 
property strip the seed from the lintof upland or other 
tion without dang f teaying or pulling the fibers 
rt and withon rushing or otherwise injoring the 
i A fixed stripper plate hee ite inner face concave 
1 in clome pre the peripheral face of the gin 
ning roller, the apr n the plate being formed into 
a knife edge and a mova stripper operating over the 
plate, while ander the piate i a drawing device with roll- 


ers, one in front of the other, and he 
tact with the ginning roller 


1 in peripheral con- 


Agriculturel, 


CATTLE GUARD. —James Hensev,. War 


ren, Ark ro prev att rcoimai« from pase- 
ing over railroad wr other igerons places, this imven- 
tien proviiee a sim: ana inexpensive guard or 
gate mounted to ewlr averse wf the track, across 
which m extended a ro aft arying a lever, ther 


beteg a lick connection tween the lever and gate 
arme extended from the ebeft, and a platform bear 
ing on the arme. The platforme nd any desired 
distance at both sides of the or urd, and the ar 
rangement = euch that. | mn en stepping upon 
one of the platforme, the ifes ar lrawn to closed 
position 

Bek CATCHER Edward Arrington, 
Wi keeville, Oblo To fa tate tak und placing bees 
in the hive withou rager of operator being stung 
this invention pr ie me with grooves 
in which may be reciprocated loor, controlling 
the entrance of ar ta wh being pivotally 
mounted on A bracket on an extene pole Flexible 
pieces are pr led t enabl he operator to slide the 
door open or close the recepta while the latter 
i bell In elevated position rf near e tree limb. the 


scttation of the latter the bees to fall mto the 


cemacie. The receptacle may be held in any desired 


tion with respect to its « ippor und raised close to 
swarm of bers 

Miscellanceus, 
, . - 
FILTER! 


Prevet 


YG APPARATUS, — Charles 


. Paria, Pras I i j rr les a simple 


aud inexpensive fi tesigned to be made in small 
pocket form for th ac of sokliers, sportamen, etc., oF 
io larwer siz Phe filter proper is composed of two 
sbelis of uasized Altering paper, between which ts inter 
pored a lens-dhaped piece of perfornted metal or of 
poruus material, prefernt carbon, the arrangement 
being such that the water wi Grst passed through 


L, Sampson, 
mparatively light 
and may be 


span present an 


accident by the at- 


the paper and then through the carbon, a free space te-| WBusiness and Wersonal. 


ing left for the filtered water to collect in. 


rings and closing devices adapted to retain al! parts in 
position. 

PENHOLDER.— Wellington Blend, Yon- 
| kere, N. ¥. To give increased elasticity at the holding 


end of the penstock and thus render an ordinary steel 
pen less rigid than usual, enabling one to execute fine | 
penmansbip with greater freedom and beauty of shading , 
, | than can be ordinarily attained with a steel pen, this in- 


vention provides for an elastic coiled wire ferrule on the 


penholding end of the penholder, an elastic holder | 
plate being also attached to the penstock and projected 


outward into the ferrule. 
Fountain Pen.—Cari J. Renz, New 
| York City. To provide for the control of the ink from 
| the barrel to the pen by a slight movement of a control- 


| ling valve or stem, the valve opening and Closing the | 


barre! close to the feeder, and the feeder being formed 
continuous with the valve, are the main objects of this 
invention. The feeder is placed loosely in the barrel 
nozzle, allowing a more than usual free circulation of 


air, bat allowing for a gentle vibration of the feeder, | 


whose stem extends the length of the barrel, so that 
when the pen is in use a greater flow of ink is obtained 
in rapid writing and a lessened flow in slow writing. 
The construction is such that the pen may be readily 
and conveniently placed in position on the feeder or de- 
tached therefrom. 


Gas Burner. —George |. Woolaver, 
Quincy, Mass. A burner designed to atilize the expan- 
siop and contraction of metals to regulate the flow of 
gas has been devised by this inventor, the burner being 
intended to stop or nearly stop the flow of gas when the 
flame is put out. Standing on the casing or body portion 
of the burner is an expansion tube, to the upper end of 
which and extending through it is attached a gas-con- 
ducting tube, the latter having a bypass, while a valve 
held by the lower end of the gas-conducting tube is 
seated on the casing or Dody portion. The burner has | 
the usual cock, but on the extinguishment of the gas, | 
without tarning this cock, the flew of gas is so far | 
diminished as to prevent asphyxiation or an appreciable 
waste of was. 


KitTEe.—Claison 8. Wardwell, Stamford, 
This is a kite of simple and inexpensive con- 
struction, arranged to be conveniently folded. It is of 
substantially diamond shape, with a longitudinal stick 
and a bow or cross stick, the bow of the cross stick | 
being maintained by a tightly drawn cross wire con- 
necting ite ends, while the ends of the sticks are con- 
nected by bounding cords or wires which carry the | 
The to sticks are preferably held in position by 
blocks and a binding cord. 


HitcHinG Post. — Elmer J. Sellers, 
Kutztown, Pa. A post adapted, when not required for 
use, to be dropped into a chamber or recess below the | 
level of the ground is provided by this invention. The 
post is hollow, and is slidable in an embedded tube, in 
which are guides, tuere being means for locking the post 
in both its raised and lowered positions, and the ar- 
rangement being euch that, by means of springs, the | 
partial elevation of the post is automatically accom- 
plished by depressing or otherwise operating a trigger 
or catch, making it unnecessary to stoop to the ground 
to reach the post. 


Neck YOKE CovupLine. — Lord 0. 
Snell, Athens, Pa. A coupling which permits the easy 
adjustment of the yoke bar on the pole after or before 
attachment to the harness ws provided by this invention, 
the coupling not being liable to become accidentally de- 
tached in case of a broken whiffletree or harness. The 
coupling consists of a head with shank for attachment to 
the pole, the head extending above the shank and having 
a segmental guideway in which is free to move and turn 
the ball-ehaped head of a link pivotally connected by a 
clip to the yoke har. 


Broom SAwInG.—Frederick A. Buck 
and Joseph D. Valentine, Urbana, O. To hold a broom 
edgewise or parallel to a saw blade while the handle is 
being acted on by a band say, jig saw or other suitable 
saw, tocutacurve or slit lengthwise through any por- 
tion of it, these inventors have devised a novel form of 
support by which the body is movable freely on the 
table to permit the kerf to be waved and to reduce fric- 


Neon 


Conn 


cover. 


BoILeR. —William 
Texas 
brackets on 


P. Ry- 
This boiler has in its upper 
portion which reste a 
central opening. and above this cover is supported a 
perforated upper cover, there being in the lower portion 
of the boiler a false conical perforate! base from which 
a pipe leads upward to a soap box in the lower cover, 
from which also a surrounding perforated pipe leads 
The soap is thas added to the water as the 


CLOTHING 
lander, Temple, 
cover havme a 


downward. 
boiling proceeds, and there is no danger of the water or 
suds boiling over the exterior of the boiler 


HovusEHOLD FuRNITURE.—Charlie E. 
Kuhn, Johnstown, Pa. A combination article of house 
hold furniture provided by this inventor comprises a 
bench adapted to be used to support tabs in washing or 
for other purposes, a step ladder, a child's crib and a 
support for an ironing board or similar article, the inven- | 
tion covering a novel construction and combination of 
parts, including end frames with pivoted locking diago- 
nal braces, removable sides and a removable slatted 


bottom. ets 


Lock.—Henry D. Smith and Josiah 
W. Batcheller, St. Louis, Mo. A lock especially designed 
for use on freight cars has been devised by these invent- | 
ors, whereby the doors may be securely closed by a 
lock located within the car, with only ite operating | 
spindle appearing at the outside. The lock is provided 
with a dial or disk containing a combinauon, which, 
together with the handle or knob, may be quickly and 
conveniently removed from or placed in engagement 
with the locking spindle to bolt or unboit the lock. 


Notr.—Copies of any of the above patents will be | 
farnished by Mann & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


| copper with quicksilver? A. Clean the copper by dip- 


around, 


| cannot be made very weil after the ink of the picture is 


| apt to stick on one side or the other. 


The filtering 
shells and internal receptacle are joined together by flat 
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Minerals sent for examination should de distinctly 
marked or labeled. 
(73382) C. H. asks: 1. How can I coat 





ping it into dilute sulphuric acid, and then put it into 
the mercury, or else pour the mercury upon it and rub it | 
2. Give me the address of some electric sup- 
ply house in Chicago where I can get the material to 
make the battery described in Surrtement, No. 792. A. 
Any dealer in Chicago will supply you. See our adver- 
tising columns. 3. How many volte will one Bunsen cell 
5x7 give? A. About 1°7 volts. 


(7333) W. C. P. writes referring to query 

No. 7321: The article I have seen sold for making a 
transfer of a picture to a white paper resembles paraffine, 
colored to disguise it. I have used an ordinary paraffine 
cundle for the purpose with entire success. The transfer 


dry. An old print could not be transferred. Of course, 
the picture is reversed in transferring. The right hand 
becomes the left. People with articles in their hands look 
left-handed in the transfer. 


(7334) S. C. MeKay asks: 1. Is there 
manufactured a mechanism ty which current (either the 
alternating or an intermittent commuted current) from a 
regular telephone magneto dynamo is utilized to make 
and break a local battery circuit? A. We do not know 
any such appliance on the market, but there is no difli- 
culty in making the current make and break another cir- 
cuit in the same manner as it rings a bell by a vibrating 
armature of an electro magnet. 2. Please explain the 
seeming change or loss of polarity exhibited in the com- 
mon noncentrally pivoted magneto ringer. One may 
find the clapper persistent in hanging over to one side, 
bat, in afew days or weeks, equally as determined to 
“stick” to the other side. Lightning sometimes makes 
this change, but I find that it often occurs in winter when 
there is no lightning (visible). A. In a magneto bell a 
polarized magnet is generally used. The armature is 
The shifting may 
be due to some slight change of adjustment brought 
about by atmospheric changes. 3. I have repeatedly, by 
putting my ear to the transmitter of a telephone, heard 
talking that was going on over the line, my hook being 
down at the time. This happens with carbon phones 
using either the carbon or the metal diaphragm. Also 
those with theextension arm. Is this not caused by the 
waves of sound being imparted to the body of the phone 
and thence to the diaphragm by the ringer coils? A. 
When the receiver is harging on ite hook, the circuit of 
receiver and tranamitter is open, and the eircuit of the 
magneto and the bell is closed. The talking may be 
caused by induction from the bell coils as you suggest. 


(7335) B. P. B. asks: 1. Can a common 
magneto generater be changed in windings, tor, 





Concrete and | 


plements referreo | 
"rice 10 cents each. 
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used ? If so, please tell me what kind? A. No. 3. \ 
you please deseribe, in this issue of your paper, ho 
electric needle, used to kill the roots of hairs, is mac; 
operated, and by what kind of batteries, ete.’ A. 1 
question was answered in ScreNTIFW AMERICAN, vo! 
No. 20, query No. 7230. A platinum needle should be us: 


(7336) G. L. asks how to apply Ru: 
korff’s condenser to the medical cozi described in Sci; 
viric AwERICAN SupPLEMENT, No. 569, aleo the num), 
of sheets of tinfoil and the area of each. I would » 
like to know the difference, if any, between an inductj 
and spark coil. A, The condenser for your coil shou 
consist of 20 sheets of tinfoil, each 4x5 inches. Aljiv 
the sheets to project on the ends | inch, and the effecti, 
surface of foil will be 4 inches square. Join one side 0: 
the condenser to the plus wire from the battery and th. 
other to the negative wire. A spark coil is an indactio; 
coil with a condenser. Both the spark and the inducti: 
coils are explained in Sloane’s “ Electrical Toy Making, 
price $1 by mail. Or we can send you for $5 the “ Elec. 
trical Library.” 


(7887) G. A. K. writes: I am about to 
construct a telephone line (metallic circuit), and wish 1 
| run electric light wires on same poles for a distance of 7 
miles, bare copper. Withwant to carry sufficient current 
| for about 690 to 800 16 candle power incandescent lights 
What sized wire should I use, and wil! it require a 3-wir: 
line or will a 2-line wire do for alternating current ? How 

much current will twenty 16 candle power lights consam 

in one hour? Will there be any appreciable loss of cur 

rent transmitted through 7 miles of bare copper wire if 
| well insulated? A. You can use single phase alternating 
| cngrent. system, using two wires, each of No. 6B. & 8. 

gage, generating the current at 2,000 volts, transforming 
| it to 5,00 volts for the line and again stepping down to 
110 volts for the lamps, It would not be safe to use bare 
wire on account of the high potential. There will be a 
loss of about 10 per cent in transmission under the above 
conditions. The amperes of current represent the rate 
of flow, and depend upon the [voltage as well as the effi- 
ciency of the lamp. Twenty 16 candle power lamps, at 
110 volts, would consume about 10 amperes. If used for 
one hour, it would be equivalent to 10 ampere hours 
If the lamps were 55 volte, the current would be twice as 








t. 

(7888) G. E. C. asks: 1. Is there a more 
lasting battery than the plunge battery described in th 
Screntiric American of August 31, 1889, for running 
| the simple electric motor described in March 17, 1883, 
number, or a more efficient motor than that one for run 
| ning a sewing machine? I think cf making one, and 
| want the best A, You can try the Edison-Lalande, some 
| types of which will give as high an efficiency as the 
| bichromate; but you must consider that you cannot have 
| power without consuming materials, and if a battery 
yields a good amount of current, it will consume its ma 
terials rapidly. 2. How would 8 cells of dry battery 
work, as it would be much cleaner and handier’ A. You 
cannot use dry cells for running motors. Dry cells ar 
for open circuits and intermittent use only. They ru 
down very rapidly on a closed cireuit. 8. And would the 
motor need to be so large for 1 machine as it is said to 
run2or3? A. While a smaller motor might run 1 ma 
chine, it is not wise to have the motor so sma!! that there 
is little excess of power to meet a heavier load than the 
average. 4. Would 18 or 20 wire answer for smaller one’ 
A. Yes. 5. Is electricity of any value medically, if so, 
how should it be used for catarrh and neuralgia and rheu- 
matism, or where can I get information on that subject’ 
A. For the medical use of electricity, consult your phys 
cian. It is the only safe course. 6. Where can I get tx 
gutta percha sheets, if I have to make the plunge bat 
tery; also, the carbon and zinc plates? A. These mat: 
rials can be had of any dealer in electric supplies in your 
city or New York, Glass jars can be used for the bat- 
tery in place of gntta percha, and will be less expen 
sive. 

(7839) 8S. W. E. asks: 1. Can a storage 
battery of 25 cells, each cell giving when charged 2°1 
volts, be charged by a 2-light dynamo producing 52,volt«’ 
If so, in what manner? A. Twenty-five storage cells 
require 25 x 244 volta = 6244 volts pressure in the charg 
ing currrent. You would need to divide the battery into 
two parts in multiple to charge it with your 52 volt dy- 
namo. You should also arrange a wire resistance—iron 
wire is good encugh—to take up the rest of the drop. 
Thus: 13 x 244 = 33 volts nearly. 52 volts are about 144 
times 33, and you will require wire enough to have a 
resistanc2 about 44 as great as that of your 13 cells, What 
that is we cannot tell you. The charging wi!l be very 
slow, as your dynamo gives but 2 amperes of current; and 
the charging will be at that rate per hour. Thus: If the 
cells are 30 ampere hours, a current of 2 amperes will 
require 15 hours to charge them; and similarly for any 
other capacity, The better way is to usea heavier cur 
rent, and so reduce the time of charging. 2. Can it be 
charged through one mile of No. 12 galvanized iron wire? 
A. Yes, if there is current enough; but we do not sce 
why any one should waste current on a mile of iron wire. 
It would seem to be a better way to carry the battery to the 
electricity. ratber than to carry the electricity to the bat- 
tery. 8. Can 16 candle power lamps be manufactured to 
use as jow at 5 volts? A. Yes. Correspond with the 
principal lamp manufacturers. 


(7340) R. C. F. writes: Will you please 
give an answer in the next issue of your valued publica- 
tion to the following problem which we clip from local 
paper and which has created a discussion: “We have 
a problem which we would like some of our readers 
to send us an intelligent answer to. No. 1: A i a 
farmer who sells a horse to B for $90. The follow- 
ing day he buys the horse back from B for $80 and 
sells him to C for $100. What are A’s profits in the 
three transactions?" A. The profit of ail the transac- 
tions is the difference between the price of the first sale 
and what A had at the close of the operation, which 
to $20. A gained $10 by the repurchase and 








or otherwise so that it can light a small (say 1 candle 
power) lamp? Or ws the current gotten out of one 


either the wrong kind to light lamps, or, if it is the mght 
kind, too weak ? I refer to common battery lamps. A. 
If your magneto generator gives sufficient current, it 
would light a iamp. No special kind of winding or 
commutator is required. 2. If one of the generators will 


$10 by the seeend sale over the first sale, or he received 
$110, the first sale being $90. The apparent discrepancy 
between tne repurchase and last s*’c is misleading at 
first glance, and the difference ‘<cween the first sale and 
the last sale only should be credited to the second sale, 
which shows the actual amount gained in the three 
traneactions to be $110 — $90 = $20 profit. In commer- 





light a lamap, does a special kind of lamp have to be 


cial affairs, profits are not counted on purchases alone. 
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inc atanee to ian alle in this case 
320, the difference between the purchase and the 


11) A. B. HB. asks: 


gamated. 


(7342) A. F. S. writes: I am building 
an arc lamp with a carbon yy inch diameter, to be used 


on a 110 volt circuit. I want to feed the carbon in the 
usnal way, Le., by a break and magnet to reduce the 
1c. 1, Is it proper to connect the magnet in parallel 
h the lamp? A. Yes; that is the usual way. 2. Of 
wh..! resistance shall it be, what size wire shall I use to 
get (he same? The coil is 2 inches long by 1 inch dia- 
never, core 34 inch diameter. A. Give the shunt coil 100 
umes the resistance of the direct circuit through the 
carbons, With 3 inch carbon the resistance of the arc 
is 5 or 6 ohme ; bence, you will require 600 ohms in the 
shuot cireuit. Use No. 30, wind your spool full and pat 
the rest in a separate coil within the lamp. 3. Would 
you recommend an extra resistance coi) to be used in 
vidition to that of the magnet? A. Yes, as above. 4. 
What is the resistance of an arc flame at a gap of 4% 
nch; also that of 4% inch with 4% inch carbons? A. 
For 4% inch are, about 7 ohms; for 44 inch are, about 6 


ohms, 


(7348) D. O. 8. writes: On page 408 of 
your book, * Experimental Science,” there is decribed a 
battery, concerning which I am in want of some infor- 
mation. First: What is the precise chemical change 
which takes place between the solution and the zinc and 
iron elements? Second: What is the office of the black 
oxide of copper, placed within the cell? Third: Will 
wrought iron serve as well as cast iron? and, fourth, When 
tis Battery becomes exhausted, to what is this exhaus- 
tion due? I want a battery to run a small motor, and was 
at!racted to this one by the simplicity of its construction 
and the statement that it “will operate several months 
without replenishing.” I have tried a bichromate bat- 
tery, but the frequent renewals necessary compelled me 
to abandon it, A. The cell in question is the Lalande. 
Chaperon cell, which has been improved in the United 
States under the name Edison-Lalande cell. You will 
find the chemical changes fully worked out in “ Primary 
Batteries,” H. 8, Carhart; price $1.50, by mail. Briefly, 
the action of the cell is to break up the caustic soda, zinc 
taking the place of the hydrogen in it. The hydrogen 
then takes oxygen from the copper oxide at or near the 
iron, the negative plate forming water, and leaving the 
copper in a metallic state. The object is to get rid of 
the hydrogen, which, if allowed to accumulate on the 
negative plate, would etop the current in a short time. 
lhe copper oxide is put there to furnish its oxygen for 
the hydrogen. Wrought iron is used in some forme of 
this cell. In this, as in ali other celia, exhaustion is due | 
to the chemical decomposition of the materials. Here the 
zinc is changed into a sodium zincate, Na,ZnO, and the 
copper oxide CuO +H, becomes H,O+Cu. When all the 
inaterials are changed, the battery stops its working. 
here is in it no source of energy remaining. The iron is 

ulfected by these changes, and an iron pail will last 
indefinitely, 80 far as the electric action is concerned. It 
will be exposed to rust from the action of the water in 
which the soda is dissolved. 


(7344) A. J. L. asks for a formula for a 
polish for polishing the nickel on bicycles, or if you 
have already published such a formula before, please give 
the number of the paper that it was in. A. Rub the 
bright parts with rouge and lard oil, You can purchase 
from any dealer in bieycle sundries preparations for 
cleaning the nickel parts of a bicycle in an expeditious 
and safe manner. The polishing cloths now on the 
market answer admirably to keep the nickel bright. 


(7345) C. A. C. asks: How canvas can 
‘be made mildewproof without injuring the fabric. A. 
Dissolve 1 pound of zinc sulphate in 40 gallons of water ; 
then add 1 pound of sodium carbonate ; when dissolved 
add 2 ounces of tartaric acid, This holds the partially 
separated zine carbonate without neutralizing the excess 
of the alkali used. The canvas, etc., should be soaked 
in this solution for 24 hours and then dried without 
wringing. 


“ 





1. How long will 
ist in an ordinary gravity battery cf four cells, 

» storage cells in parallel ? The zinc being cov- 

th copper deposit, it is difficult to tell just when 
ipletely worn out A. A zine of regular weight 

ist for six months in a gravity cell. Take it out 

in a while and scrape or wash off the muddy coat- 

». Is it not better to amalgamate the zines in the 
gravity celle? A. The zines are not usually amal- 

ited in the gravity cell, They are made, however, 

, amalgam, so that the mercury extends throughout 

hole mass. Such zines are called composite zincs 

cre in the market, 3. What is the right density of 
<olution around the zincs (specific gravity) in a 

ity battery to obtain the maximum current; and 

. a small percentage of iron sulphate, which is con- 

J in commercial copper sulphate, affect the output 

w battery? A. The solution around the zine be. 

-« saturated in a short time, and the excese of zinc 

late then erystallizes out at the top around the sides 
the glass. This should be removed occasionally. 
iron has no effect. The largest current wil! be had 
ia very weak zine sulphate solution, say sp. gr.=1°02, 
this cannot last long, since the action of the cell 

vill raise the density of the solution around the zinc and 
reduce the current. An equally important condition for 
large current is to keep the zine clean. This, too, is 
equally difficult to maintain, even if the zine be amal- 
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THE SoctaL Mind AND EDUCATION. B 
7 e — 4 Uy anes New York’: 
) acmi 
ile aon mn Company. Pp, 154. 


To give “greater unity and clearer purpose 
higher education” is the design suggested in “tinal 
outline” in this book. It treats social philosophy as the 

“gcience of sciences,” notes the development of social 
and of individual thought, and discusses ‘* the integration 
of studies,” and a “* tentative curriculum,” from the view 
point of a professor of sociology in the University of 
Chicago, the author endeavoring to bring conceptions 
a a upon the problem of eda- 
cal 


Topp’s New Astronomy. By David P. 
Todd, M.A., Ph.D., Professor of As- 
tronomy and Director of the Observa- 
tory, Amherst College. New York, 
Cincinnati, and Chicago : Awerican 

er,” is 500. = Illus- 
trated. Cloth, Price $1.30 


This small textbook which Prof. Todd has Sie 
pared is an elementary work for students. The clear- 
ness of explanation and profuseness of illustration, to- 
gether with the care which has been taken to give a 
thorough and accurate conspectus of the latest advance 
all along the lines of recent investigation, which includes 
such a wealth of new knowledge in every department, and 
notably in that of astrophysics, render this work not only 
an ideal textbook for beginners, but the best compre- 
hensive review of astronomy up to date for those 
who have studied that science before the spectroscope 
aud the latest immense telescopes had contributed 
their quota of information as to the structure and com- 
position of the~aniverse>~ The beautiful pictares of the 
sun, moon and planets convey lessons to the youngest 
reader; and the simple and practical methods of making 
elementary experiments of observation, such as the find- 
ing of the true north pole (pp. 22, 116), and all the points 
of the compass, and the measuring of the diameter of the 
sun (p. 259) and moon (p, 239), without costly apparatus, 
should make manya youth an amateur astronomer. A 
beautiful instance of simplifying subjects which may puz- 
zie the student is the tab and hoop experiment to illus- 
rate precession of the equinoxes, described and illus- 
trated on page 128. From the very beginning the prac- 
tical value of astronomy is made evident, and a conspi- 
cuons application of science to everyday use is found in 
chapter viii, on the Astronomy of Navigation ; in which 
the author applies the science particularly to the voy- 
age of the yacht “ Coronet,” in which he sailed for Japan, 
in 1896, to observe the eclipse of the sun. The book is 
dedicated to the Messrs. James, who provided this yacht, 
and one of whom accompanied Prof. Todd in it to Japan. 


INTRODUCTORY COURSE IN MECHANICAL 
Drawine. By C. J. Tracy and E. 
H. Lockwood, Instructors in Shef- 
field Scientific School, Yale Universi- 
ty. With numerous illastrations and 
full page plates. New York: Harper 
& Brothers. Pp. 115. Price $1.80. 


This is a book for beginners, to prepare students for a 
more extended course, assuming a working knowledge 
of the elements of geometry, but omitting machine and 
bridge drawinz, and the more advanced applications of 
mechanical drawing. The book also has a chapter com- 
prehensively treaating of perspective. 


THE a nga et mrs 
OF HEIGHTS. F. J. B. Cordeiro, 
Surgeon United Pk entes Navy. New 
Saas Spon & Chaviberlain. Price 
1. 


This brief monograph affords a practical method of 
barometrical leveling and hypsometry for surveyors and 
mountain ciimbers, presenting formule therefor which 
are free from errors, which cannot be said of some of 
| those heretofore in use, and a new method designed 
| in practice to give reliable results under all conditions. 


| 

Tuer Sun’s PLacE In Nature. By Sir 
Norman Lockyer. London and New 
York; Maemillan Company. Pp. 
360, Price $2.75. 


The interest in this book will be greatly heightened by 
| the fact that its author has been at the head of one of 


solar eclipse, and the care which was taken to equip the 
party of which Sir Norman was the bead is but the re- 
sult of his long series of studies in this special line, the 
volume before as being only one of his numerous contri- 
butions on the subject. Since the author's publication, 
in 1887, of * The Chemistry of the Sun,” when approxi- 
mate estimates of the temperature of the sun's photo- 
sphere were carefully considered, there has been such 
great improvement made in the instrament: used, and 
such a large accumulation of independent observations, 
that the basis on which the problem is approached has 
been very mach broadened, and yet without giving us 
sufficient data upon which to reach satisfactory conclu- 
sions. All of the more recent aathoritative investiga- 
tions touching this subject are here considered, in con- 
nection with numerous examinations and analyses of 
spectra of the sun and different stars and photographic re- 
presentations of nebule. The meteoritic hypothesis is es- 
pecially considered in its many bearings as affording the 
most ample data for fixing the place of the sun among 
its fellow stars. 





(7346) C. B. W. asks how the paper is 
prepared of which dresses of dolls are made so that the 
color chaages with the weather. A. Cobalt chloride dis- 
soived in alcohol applied to artificial flowers or to 
dresses of dolls to which you refer turns the paper 
fabric pink when the air is hamid ; when the air is warn 
and dry, the paper will be purple or bine. A solution o! 
the same constitutes one of the sympathetic inks. 


(7347) T. P. B. says: Can you tell 
me if the phenomenon of lightning during a snow 
storm is possible? A. The phenomenon to which you 
refer has occurred when the atmosphere has become 
suddenly warmed above the season's average normal 
temperature. Lightning never occurs in cold weather 
without a current of warm air in the upper atmosphere. 





STREET CLEANING, AND THE DISPOSAL 
or a Crry’s WastEs. By Geo bed 
Ww oe oF. New York: ae 
& ure Company. 230. 
Price $1.25. iss. * 
‘o> much to say that the late Commissioner of 
Street Cleaning of the City of New York has made for 
bimeelf a world wide repatation in this particular line. 
‘oming to tye tek of the supervision of the cleaning of 
tae etreete of !ow York at atime when they were sadly 
in need of th wh and energetic work, and when 


it ia not 





| the expeditions sent out to India to observe the recent | all 











American, 
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the subject became at once matter of general comment. 
During the two years of Col. Waring’s administration of 
the office the death rate showed a large decrease—a fact 
which leading physicians attribute mainly to the better 
condition of the streets. As to the disposal of the city’s 


tion of Col. Waring’s plant and process which appeared 
in the Screntiric American of Angust last. It is in- 
teresting to note that Col. Waring estimates that in the 
near future the revenue derived from the city’s wastes 
will pay half the expenses of the work, 


Om ANALYsIs. me. A us H. Gill. 
Philadelphia: J. B. Lippincott Com- 
pany. Pp. 1389. Price $1.50. 


To meet the needs of a professor teacbing oil and gas 
analysis in the Massachusetts Institute of Technology was 
the primary object in preparing this monogram, in 
which only the more commonly occurring oils are dis- 
cussed, considering their preparation, properties, analy - 
tical constants, uses and adulterants. It isan excellent 
book for one desiring right elementary guidance in the 
judging of oils, or for beginning the study with the view 
of becoming an expert. 


ARITHMETIC OF THE STEAM ENGINE. 
By E. Sherman Gould. New York: 
D. Van Nostrand Company. Pp. | 
77. Price $1. 

The author, a member of the American Society of Civil 
Engineers, presents here a collection of simple and ac- 
curate facts and rules in readily accessible shape for 
practical use, touching the fundamental principles of the 
practical operation of the steam engine. 


A Report Upon SALMON INVESTIGA-) 
TIONS IN 
BASIN AND ELSEWHERE ON THE 
Paciric Coast 1n 1896. By Barton | 
Warren Evermann and Seth Eugene 
Meek, United States Commission of | 


Fish and Fisheries. Washington. 
1898. 

THE FisHes OF THE KLAMATH RIVER 
Basin. By Charles H. Gilbert, | 


United States Commission of Fish | 
and Fisheries. Washington. 1898. 


or Woon’s Hotu By Hugh M., 
Smith, United States Commission of 
—_ and Fisheries. Washington. 
1 


THe JAcK RABBITS OF THE UNITED 
Srates. By T. almer, M.D. 
United States Department of A 
eulture, Division of Biological 
vey. Washington. 1897. Pp. 88 


OUTLINES OF RURALHYGIENE. By Har- 

vey B. Bashore, M.D. Philadelphia: 

The F. A. Davis Company. Pp. 84 
Price 75 cents. 


The author, an Inspector of the Pennsylvania State 
Board of Health, here sets forth, for physicians, students 
and sanitarians, the conclusions reached through his own 
experiences relative to water supply and waste disposal, 
the soil, habitations, and disposal of the dead, An ap- 
pendix on “The Norma! Distribution of Ch!orine”™ is con- 
tributed by Prof. Herbert E. Smith, of Yale University. 


- 


“* 
ri- 
ur- 


The wonderful variety and the great) 
beauty of many of the specimens of calendar work brought | 
before the public with the commencement of each new 
year is a marked feature of the development of modern 
processes of illustrition. The National Chemigraph 
Company, of St. Louis, Mo., Charles B. Woodward, 
president, send us a beautiful sample of their work in 


pictures, 18 by 22 inches each, and each well worth fram- 
| ing, being specimens of chemigraph photo-reproduction. 
The same company also send us a beautiful base relief of 
the Davenant bust of Shakespeare. 





TO INVENTORS 


An experience of nearly fifty years, and the papers | 
} aay of more than one hundred thousand applications | 
for patents at home and abroad, enable us to understand | 
the laws and practice on both continents, and to possess 
pe facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
tore on countries may be had on application, and per- 

-t contemplating the securing of patents, either at | 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 


office SCIENTIFIC AMERICAN, 


Add 
jroas Yor rk. 


361 Broadway, New 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Granted 
FEBRUARY 1, 1808, 

AND BACH BEARING THAT DATE. 
| See note at end of list about copies of these oneal 











paratus for making suiptarte, A. Stanub.. 508,351 
sing device, nt Steinhauser.............. 598,396 


tr 
Air beake aun, 7: S s ook. cose oulanhianseuaell 598,348 


wastes, which is also treated of in this volume, our ! 
readers will remember the full illustrations and descrip- | 
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THE FisHes Found InN THE VICINITY 
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Bicycle. KE. D. Thompson........... 

stone 
leye 
eye 
eye 
eye 
eye 
eye 
icye 
| Bed 








le lock 

















e mud guard, W. B. Car 
ie rack, folding, ¥. 
aye H. G. wrefe idt 
, ete., joint for, J. H. Marrell 
wt Hee Cutter | bit, 
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loiler’ cleaning devise, Spoater, M. J. Howle: 
jolt. See Extension bolt. 
-\- ter, J. A Rambo. 
Sook backs, & 
took, manitolding 
toot or shoe, F 
Jottle, mucilage. P. K. Daniels.. 
Z0ttle, non-refillable, F. Rouland. 
Zottle, nursing, R. Roderick 
Sox. Bee Folding box. 
Box, J. C. 
Box binding ‘ee hine, C. Lefiier.. 
tox or crate, Stevens.. 
trace, J. H Woovaea, we Senestboue 
trick machine, G. C. Davison............. 
tridge, draw, M. Waddell...... , 
srus pends scraper attac hme nt, a. 

men swe 
Brush holder, A. J. Ochring.. 
Buckle, 8. C. Purdy 
| Buckle, harness, hi 
| Bullet mould, T. M. 


sales, 


A. Quor wrerap.. 
eDonald. 
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Bicycle gear changing mechaniam, W. B. Feather- 
ie handle bar, een, | C.F. Wilson. 
, J.J. Deal. , 


e locking stand, F. Bggers.................. 
© 





t. 


¢ inlay for, GB. Boelbers.. oo 
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Burning hydrocarbon olla with biue or Bunsen — 








flame, erence for, F. Altmann. ............ SOR 752 

Bs I, 6 cn cn he acctin ncnnaente crest tee 6,378 

| Canopy frame for mosquito nets, KR. W. Ivy.... 888,088 

| Car construction, Campbell & ¢ ‘ariton 508,136 

| | Kar counting, A. Finnie.... 608,244 

Car coupling, C. D. Horgamn................6.005 508, 57 

| Gar coupling, P. W. Moller....... aalatas . Re 

Car coupling, J. P RE ca vcelbs. 508, 181 
} Car motors, mechanism for starting stopping and 

controlling Ws of electric, F. H. Foster..... 508,199 

| Car replacer, L. W. Olmstead...’..... wee O06, 157 

| Car signal, 5. Milind sncctscakus< ep cath . 588,308 
Cars, aabined a ng Beat, bolster guide and 

sand board for eae ay, T. M. oomeaee BOS, 417 

Carriage, baby, ; Tague....... ; . 598,210 


| Cart, dumping, J Pic krell. . 

Cash register, J. Mallmann.. 
Ceiling protector, H. M. Paul 
Centrifugal machine, Snyder & { 





éidner.. 


Chenille to tulle, apparatus for app plying, APL: 


H. Wenk, Jr.. 


saac 
Cider press, Ww. oontenaain 
Parme et 


rr Cigar cell series, O. L. 
Cigar lighter, e slectric, W. 

| Cigar support, H. Heise! 
Cistern cleaner, A. Jackson 


Clamp. See Bed rail clamp. Tri users clam 
Clasp, W. EK. Hatheway 
Clay steamer. T. W. Carmichael 


| Cleaner. See Cistern ¢ leaner 
Cloth shearing machine selvage guide, L. ¢ 
lingworth nageseone 
Cloth testing device, 8. Mc mange 
Clothes pin, by" F. Hawkins ‘ 
. H, Brinkman.. 


Collar fastener, horse, §. EK. Burke 


Colter band, T. J. Mancilil 
peewee, compound, i. Briggs 
n 











- Kessler......... 
mp. ‘ 


Dish ele saner. 








. Hol- 
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| Corset, O. OE co wcesecersstesenscccnvecese 
| Coupling See Air brake ‘coupling. War coupling. 
ipe covpling. 
Coane, 7 fluid supply device for traveling, 
i 20> éntethonensdanhinndngeh wtessgen > 598 420 
Crate, shipping, T. ¥. McBride. 508.431 
ultivator, J. B. Greer......... 50K, 420 
Cultivator, D. N. Hesler... . 
| Cultivator, wheel, H.C Young.. O08 467, 598 462 
Current motor, ahecneting. A. Hie yiand. evesece fats .092 
Cutout, fusible, 2» . 508,106 
Cutter. See Bolt cutter. 
Cutter bit, adjustable, T. 8. Fergwson........... 508,142 
Cutter head and cutter, F. E. Dalzell veohal 508 24 
| Cyanids and ammonia. making, T. F. Colin. AOR, 105 
Cylinder lock and key, L.. Mouai, Jr. hus, 462 
| Decoctions and infusions apparatus for making 
y Spencer. . : , 58,447 
dental app jiance, J. Weiss... osaie-couenn G08 FAH 
Jental engine, J. “D. Smith. ...... . SOR 
Jigzer. See Potato digger. 
Yirect acting engine, W. J. Lewis................ 608.14 
directory and bulletin, school room, J. &. Me 
Chung. seneguehe mes ea 
Yish cleaner, W. I. McCausiand oaks 508 42 
Yisinfecting apparatus, W. A. La Fave Sis, We 
door check, J. Scheibe gens oseecvesesesos 508,442 
| Door closer and check, J. P. Magney..... 5OR,379 
Joor hanger, J. F. Hickey 508,372 
Joor securer, R. D. Williams 08, 408 
Douche, stomach, W. H.. Armstro mg... 59K, 4617 
Dough cutting machine, H. Weichert , eae 
Drill. See Seed drill. 
umb waiter shafts, safety door for, T. Grottke SH: 14 


1D 
Dust. pan, Rose & Prati 


| Dyeing mixed goods, H. N ¥. Schaeffer (reissue) 


| Eecentric, H. B. McKee 
| Egg tester, T. 5. Ferguson 
| Electric circuit contro ler, W. 
Electric furnace, E. Hewes.... 
Electric heater, E. : Cruzen. 
Electric meter, C. D. Raab 
Electrical conductor, L. C. 


- Baads. ' 
Werner.... 


& Procunier ove 
Elevator and carrier, H. W. Gaines.......... 
Elevator electric contre! device, 

Elevator hoisting apparatus, W. C 
Elevator safety apparatus, C. C. lig 

Elevators, etc , controlling device me, HH 
Embroidery frame, B. A. Greyer 
Engine. See Condensing engine. 

Direct acting engine, 

Engine reversing mechanism, 

Jones 


Envelope, A. Butze r. 
Envelope, M. L. Hinchman... 
varatus, EF. ~ 


Evaporating apt 
redging bue ket, aN 
Exhibitors, su Pons for ae Lure, 
Explosive, T. leviev..... 
| —~<— bolt, C. O. Case 
Faucet, measuring, C, F. Kellom. 
| Fence gate, wire, D. W Ayiworth.. 
Fence post, A. J. Ogram 


Fence twister, wire, J. A. Shutz.... 
Fence, wire, F. H. Hoplter.. 
Fence, wire, C. M. Lamb 
Fence wire stretcher, V. M 
Fence wire winder, C. E. Commin 
Fences, tool for applying wire stay 7 too ks in. 
Addicks 
Fibrous materials, machine 
working, A. A. Coburn 
Fifth wheel antirattling device, 
File, document, R. C. Derby 
Filter, M. J. Lynn. 
Filter, J. W. 
Filter, H. A. Pooler sense 
Filter, R. J. Bobertsun..... ‘ 
Filter, W. H. Wilcox ‘ 
Filtering device, H. J. Murn ee 
Fire alarm, circuit and signal b« 
Rowand en 
Fire and burglar alarm system, © 
Fire escape, J. Hagel... 
Fire escape, G. H. Petersen 
Fire escape, J. Robbins. . 
Fire extinguisher, R. W ensie y. 





for 


H. ©. Swan 





Air compressor, oadley 
Air ead governor valve, N 








oO Ne NIRS, > Fy ars ” 598,488 
Animal wen. A. "Piahn ORS SI Re ay 598, 438 
Annunciator, self-restoring, J. Steiner. . stb uciehiohen 598,276 
Asphalt, aap ne A. |. ay ay — eT 508, 147 
x , rotary mot transm r im car 
bef | ee ET are 598,189 
apport. p Ra Couthin _ sania 508, 164 
Secu ee ae a a 308.3 
G. ink . RATT 
ea S. B. Porter a fone 
Flannigain. . es \ 
rh Grinnell. .. BAIT 
Cat combecans . 598,197 
hadh ieieaansadanahdsacepssee 508, 
ie ieeiinaaiebevagenews o0et knénce 508,473 
EE . 508, 
apparatus for cleansing, V. Bon- 
W. BE. Sargent 
. Tredwell 
F. BR. 

















the departme:' |» been for a long time suffering from a 
want of avythi: © efficient organization, he introduced 
system sed tn’ che business, and effected such an 
immediate cha: 4 ‘ic looks of our thoronghfares that 





Fire truck, KR. J. Voelker.... 
Fireproof construction, W. Orr. ‘ 
Fish knife and scaler, W. C. Foster 
Floor beam stirrup, J. A. Butz.. 
Flooring or ceiling, composite, J. Ww. 


Piver 


Flues, cap for closing stovepipe, A. Sat histrom. 6 


Fluid pressure re: gulator, J. 'T. wager... 
Folding box, C. Ingrey.... 
Foot, artific ial, Roberts & Bevan.. 
Frame. See Embroidery frame. 
Fruit picker, A. M. Terri! : 
Furnace. See Blast furnace. 
Ore roasting furnace. 
arden tool, J. Brendner 
jarment, A. 8. Best 
arment supporter, E. ‘Langell.. 
as generator, W. Sam 
as generator, acetylene. €. L. Wilson et ai 





G 
GQ 
G 
( 
( 





Gas lighting apparatus. electric, C. 


or other, J. R. © 
om. See Fence — ‘Vaulting gate. 
Gear, chain driving. H. Harford 
Generator. See Gas generator. 


Gold pas aver. owns f tor electrodeposition — 
dreoli ‘ 


of, BE. 
Grates, eee or agitator for chaking, J 





Mamfo 
hh Aizenman... 


x, electric, L 


* R208, | 


this line, the year’s calendar consisting of six large plate | Electrical conductors, terminal head for, Sewali _ 


J. D. thider... 
Fletcher... 


B. Gale. 
Dental engine 


steam, Nelson & _ 


ra 


our extensive poe for conducting the business. | Fence stay wire making tac hine, HB. Wilix.”” - 


D. ¢ 


iM 
508, 190, 5 
At 


P. Bostian 





Klectric furnace. 


Rickmann 
Gases, valve and mage ~- r adminis: artnet oxygen — 





508 U0, 
StS, 415 
508 157 
Soe, 416 
DOS, 201 


opening and 


. 508.100 
. 598,410 
508,370 


Rea P 





110 


— American, 








fame lock or fastener, J. A. Stansbary 
Handle. See Saw han< 
ranger 


w. Alb 


Hanger. See Door 
Hacvester, J 
Harv 
Hiat pin 


Heat 


eater e vi “k ane 

ws " 

See Flectri 
, 


& Macy 


ur 


~ater and radia 
cilia system 





and markers, gage ' 





ee (Tice ati Stal 
ather signa! ind 
J. Curran 





mniing mach 


inatrument winding device, A 
tachment for electr a core 


Insulating at 
b DD. Change ' 


P.ad 





- 


Ke 
Ke 
Ke 
Ari 
Kr 
Lat 
i 

Vas 
Ly 
L. 





ler 
Hame 


H. Y. Sehe 





i mot 


trag furne 





Peneti sh H 

Phosphates, making. HP 

Piaucforte, Courtice & ¥ 

Pimre forte actin H. George et al 
An » pager aut . i 
icker. See Fruit oo 


wpener, J 


: Bee Clothes 
See Toba 
mpiing, A. BR af 
oo ipl ine 

satiing Sool, A 


e threading \inpie t, ( \ 


r 

r 

t 
Prope 
Pipe 
' : 

, ’ 

Pipe threading machine \ 
t . roi 


r bbhefies ent ring 
Vercuson 

a. tearing » 5 i 
mmement j 


raising and for at 


Railway frog foot 
Hallway tie plat- y. ¥. Geald 
Red, process of diacharging, H. & 
Reed buvard, (). Brick 

egieter 
HResulator 
Hice, ote... man 
Read rofler o 


Saah teen r 


ufactu : 
o W ) 


Sash holder, &. 
Sew Ming machine 
barrel 


Saw guide 
taw han:tie 






sharpen 


heraper. wher 
Serew threading act 
Devine 7) 

' 





Sewing machine giaiding levi 
ward 
Sewing m 

(.reene 
Sewing machine (rimrne z 
<ewing marnchine 
Shade fistare and 


achine pf r device 





ite 
Alwar 


‘ar Triage try me 
vice. Vewetah'l- *F 
1» hook, W. Zander 
Slider, alamipam, G : 
“oldefing siuminum. @ux for 
Spark arrester 

es gmhomen: peter 
Mpinning ring J. ¢ ; 
Fpring 


Houde 





Haramond 
Huifé 


“ew oh ted 


"hemmat Tring 
Spriag ‘imme macht Yew ‘ 
‘periveg ¢ pore —y, wm. « 
Staying, ae he ‘ 
Fiarmup be 
Deihae 


spring 
efer 


Hagar 
her and affi re: “age. J. A. Cham 


Miarmy tiask 


ban. = 
Stats wioater 
Min are ma. J. Byfleld 
Steering ships. means for W 


wijostable, H_ ( 


4 M. Jones 


Kuss 
“wen 











Tp ced onyte RAL 
| Stone cawine mac aime, ~"\pabe Shettieworth , pg 
| Stool, counter, A. A. Lin 

Surface rods, machine for drawing together ends 508,165 
of, H. Tracy 508077 
Table, G. w Comee 548 SBR 
8.444 | Tablet, writing, W. H. Griffin. SQ 08 
VA | Tack claw, M. Henderson... . We 
4m 256 | Teeth, construction of intermeshing, W. J. Per 508.438 
kines * ooeas 
8.94 | Telephone apparatus, F. B. ¢ ‘ook... ein 
“8.215 | Telephone system, C. A. Barron et al. ch 
we 17 | Telephone system, Reid & McDonnell oa, 4 
releseope bag, G. D. Hutchison... by 4 
8.160 | Thill coupling antirattier, F. P Johnson 588,37 
ve.100  Thrashing machine chutes, combined hoisting — m1 
7 12 and telescoping qpoerains for, E. Bennett pay 
“e.14 | Timber, composite, H, F. Wilhams 212 
“8.lt | Tire, pneumatic, T. Wheatley naa 
rire, pneumatic; C. P. Young... an aD 
8.240 | Tire protector, pneumatic, A. Vreeland.. GR, J 
rire tightener, G. M. Doerseh. SYROTS 
rire. vehicle, W. H. Sewell BAG 
oa. 236 | Tires. automatic air pump for pneumatic, J. H. 
aT ea} K. MeCollum 
rires, compound for preventing escape of air 
uN from punctured, W. . Moore SUR, 
Tires, device for inserting or removing inner 
188, 109 tubes of pneumatic, P. & H eber 50m, 310 
28 | Tobacco pipe, J. Hannan 388, 086, 
lobaeco pipe and cigar or cigarette holder, com 
as 229 bined. A. Seidenspiner SOR 35 
“R297 ~«=69Tobacco stemming machine, D. Barker 508,471 
rap. See Animal trap. 
rricycle, F. Kummer . SR. 
Trousers clamp, C. P. Young 588, 
7 rruck, car, J. A. Brill 5ORLOT4 
Si) 6Track, car, H. Tesseyman : 
WR.4) | Track, maximum traction, C. F. Uebelacker . 8 
8.19% Track. railway car, J. Taylor “ ‘ coegene Se 40 
2.2) Truss, F. Fette . 8177 
l'wyer, D. Summe sees . 508,448 
08,218 Type tar making machine, B. F. Bellows . 508, 408 
Valve, J. & Heindl 508, 248 
24 | Valve. C. K. Welch . , 
Vaive, air, W. De Lany, Jr 
8.21 | Valve for water pipe lines, air, T. A. Noble. 
2A0T2 | Valve, rotary cutoff, J. A. Kolimyer 
8.111 Vapor burning ap pareene. “ Kitson 
ue 4 Vanuiting gate, |. F. Marshal 
SON 14 Vehicle, automobile, W. A. Crowdus 508,36 
“8.513 | Vehicle spring, J. C. Shepherd 588.445 
Vehicle spring, M. Woodhull 508,465 
98.20 | Velocipede, G. W. Bell 508, 280 
8,452 | Velocipede, H. G. Meumann 598,228 
24.19) | Veloeipede, railway, ‘ . Teetor . BA 
Vending machine, automatic, E. Gleasc .. 508,288 
Wal Ventilating wheel or fan, W. H. A. Davidson, . 588,216 
R101 | Ventilator, J. M. Hanff. . 598,371 
18.438 | Vise, pipe, BE. Wright . 598,130 
“8.119 | Voting machine, fA A. & BR. Hart . BEM 
Walls, ete. construction of supports for build- 
ing, R. &. Gillespie 598,418 
o3.000 | Water deaerating apparatus, F. K. Sowers et al.. 598,470 
8.211 | Watering pot, E> H H. E. Whitney. 508, 
48.29 | Weather signa! indicator, J. G. Wall 508, 124 
Weather strip, J March SOB SRL 
08,155 | Weeder, L. Krub SR, 251 
187 Weighing scoop, J. M. Withrow 508, 406 
“450 Wheel. See Ventilating wheel 
“A171 | Wheel, Ervin & Fryatt... 508 386 
5.0 | Wheel rim, F. W. Starr 598.329 
V8.5 | Wicker ctrectare J. A. Griffin 508,305 
28,120 | Wind motor, D. W. Hoover 508,479 
Windlass am connection, H. J. Tracy 508, 
140 | Window, D. M. Allen 
A771) | Wire splice, O. H. Sawdy 
Wire stay locks, device for forming, D. ©. Aa- 
LB. a2 dicks 
Wood, machine for cutting plates from, A. H. 
we 4 Hall ee 
22D | Wood, ete., shaping machine for, E. G. A. Schen- 
aon . 
OK 2 Wrench. See Monkey wrench 
ts 4 Wrench, L. A. Qunningham . 
Wrench, O. Evans 508.2 
2S | Wrench. A. P. Joy 508,319 
wh; | Zine, apparatus for electrolytically eeeeinies: ing, C. 
Oe AZ Hoepfner 598, 180 
oe 4 
wWAL114 — 
ais DESIGNS. 
-~ ar Bicycle frame fork, G. A. Weidhass, Jr. 28,227 
an 123 | Bieyele holder. M Butler F 28,228 
jon 440 | Bicycle lock casing, Dean & Weir 28,226 
on 24) | Braid, V. Schuck. Bs 
Cabinet, kitchen, W. T. Holley . 226 
sun ay | Can opener body, 8. L. Tallman 2.2 
aa 315 | Carpet, E. A. Crowe 28,251, 28,252 
o, | Cash register case, J. H. Carson 28,223 
wa4z, | Casket, W. Hamilton 28,255 
an jag | Chimney cap, J. L. Woodside BT 
wn a | Cock, basin, H. M. Brewster. .. 23,244 
sR Ww De ek and cabinet, KE. N Gilfillan. 244 
on 419 | Fabric, E. Stohn 28,249, 28,250 
. Garment fastener, M. Rubin. - B26 
Harness gag ranner, F. F. Conner be SY 
Lanch and parcel carrier, A. C. Dumontier. 28,2 
“a.isa | Mop or broom holder, H. King Bz) 
am ax, | Mush, loaf of prepared, J. H. McLean 23,24 
‘on 13g | Oll can, J. W. Cashman 28.225 
wm 779 | Padlock case, C, H. Brigden . Bey 
um 27s | Paper bag, A. W eemouse -- Bw 
r Shoe, F Mors . B28 
“e321 | Show card holder, Hill & Renner - Be 
wea) | Skirt band, BE. W. Towne 26 
a 457 | Spoon, ete., F. W. Smith eS 
ian 4u | TObACCO bag, C. Millhiser . Bz 
“ee | Tool handle. J. Swan. 28.200, 28,231 
um se | Type, font of, J. W. Phinney 28,253, 28,24 
Umbrella handle pongant. L. H. Clogg... ....<s00++s 28,222 
son.aag | Wagon body, C. W. Wood........... 2... ccceeeevees 28,236 
| Wrench handle, J PE binsed cc cccccecssongnieeene 
508 107 
. > 
oo TRADE MARKS. 
58.421 | Antiseptic, chemical compound used as an, Knoll 
MB, 4-28 & Company 31,186 
“8.4% | Beer larger beer, ale and porter, W. B. Holloway 31,468 
11.665 | Bicyeles and like vehicies, Eclipse Bieyele Com- 31,90 
- pany eI 
8.070 | Biscuits, wafers, and the jike, homdé made, The 
Som. 134 Misses Wiestling 31,206 
38.184 | Boots and shoes, machinery for manufacturing, 
ae International Goodyear Shoe Machinery Com- 
, coe pany " Lim 
8.115 | Cement, Portland, Walter T. Bradley Company . 195 
5.16 | Cereal products, A. H. Herrick & Son 28 
Cheese made from sweet milk of cows, A. Bickel 
: haupt 31a 
08.157 | Chemicals and metals, certain, Consolidated Kan- 
oo 4 - ene Gry Smetting and Refining Company. 2. a] 
ware, '. Pp 
08.29 | Cleaning preparation for carpet and fabrics, C. F. 
Ae ans Henze ‘ 31,190 
m.4°6 | Coffee. prepared, L. H. Parke & Company 31,06 
m=5 | Confected popeorn, 8. D. Cx $1211 
B51 | Cure and preventive for venereal diseases, O. A. 
Hensel 1184 
#8.412 | Electrical accumulators, W. Majert. 31,199 
25.92 | Face and skin applications, |. Wisse 3118 
o.97 Wertilizer and insect destroyer, chemical tree and 
pala plant, W. EB. Harvey 1.187 | 
1 | Glass. compound for the treatment of. H. Maran- 
go ai 
#8196 | Giove aad mitten fasteners, A. N. Johns S177 
MT | Cine. liquid, E. J. Mills.. 31.1 
e558 | Hardware, excluding roofing tin, builders’, C. H. 
Sn (1 Ocum paugh concen EE 
. a»  Ularness dressing, F. J. Oakes, . Rae 
5.352 Leather and leather lacings, J. s Hagan 31,178 
sen 353 Medicinal preparations, B,. E. MeGale. 31,185 
T6538 | Olives and pe ppers, relish A - of, Seville 
onus Packing Company 210 
= - Paper bags, Union Bag and Paper Compan . 
Son 368 Paper. medicated manila, J. Robertson & Son S181 | 
' Periodicals. American Machinist Publishing Com- 
MR A wakes. wind string. and percussiv ae 
pret pe sive musical in- 
: struments. Burdett Organ Company Ai | 
on Remedies for nervous, blood, and stomach 4i- 
~~ seases, O. BE. Warner 31188 | 
san 00 Remedy for consumption. malaria ther 
po Bal germinal diseases, Ase sogte Chemical tan 31.182 
Son SR Shingles, cedar, Rathbun Compan 
oan aD Soups, extracts of meat for ante, a2. Murphy 31-9 
50R 341 Washing compoand, fluid, P. Gugerty 
am Mw) —_—_—_—_—_—_—_—_— 
129) A printed copy of the specification and drawing of 
a) | any patent tn the foregoing list, or any patent in print 
a vesned since 188. will be furnished from this office for 
0 cents. In orderin ng pense state the Game and me number 
“OM ) of the patent dest and vom f to Mann & Co.. #1 
| Broadway, New York. be given where 
28 «9 large number of copies are Gesired at one time. 
hE m anadian patents may now be obtained by the in- 
8.088 | ventors for any of the inventions named im the fore- 
vee fying Mes. pro ey are temple, 0 cack of CS) cash, 
= G iS Frcom ed the cost Lay Uae mere. For fell 
ns wadreas Mi mn 0. Broadwa: 
ons | Yorn, Other forewn patents map seotecun 





| ment, as the 
| received 














UPRIGHT DRILLS 





‘Madvertisements. 


ORDINARY RATES, 
Inside Page, each insertion. - 75 cents a line 
Back Page. each insertion, ~- - $1.00 a line 
For some classes of Advertisements, Special and 
er rates are required. 


The above are charges 
words per line. fay notice vnowe we the widen of of ke 
and is set tn type. os apaame 


at same r 
tisements ate bin 





letter 
at Pubi 
morning to appear ‘o the Py ee! ine I. 















Foot and Hand Powel Machinery 
SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPAFY, 


69% Water St., Seneca Falls, N. Y. 


THE GOPYING PAD. -HOW TO MAKE 


coe noe tare pacino. Cites ales 
iw to ey" tne iso 

by which t! e coples are are inad a ee 

i A mm ws Woe OPEL EEN, Te 
Contain n — IFIC 

43%. Price 10 or sale at this ofiee and by ali 


newsdeailers in ars ote + t 








ACollege Education for 7 Cents a Day 


mpreve your 
4 ‘h cou b 


to those 


new. 
THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. BWALD, Gen. Mor. 154, 156, 158 Sth Ave., New York 





WALWORTH 
PIPE VISES 


are the Heaviest and 
Strongest vises made. 
Renewaste Stree. Jaws. 


WALWORTH MFC. CO., 
20 OLIVER STREET, _ BOSTON, MASS. 


BARNES’ —— 


‘0 from Light Fri 
ua Bhat a a a eared Sle 
Feed. £2 Send for New Catalogue. 

e4 F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL. 








TRANSITS AND LEVELING \NSTRUMENTS. 


PLUMBERS’ IRON LEVEL “'i,2on¥" 


are! 


and 


fall of 
ail piping. Price $2.25. Size 12 inch. For book on the level 


Cc. F RICHARDSON & SON, 
. 0. Box 977,  ATHOL, MASS., U. BA. 


BABBITT METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1:23. 
Price 10 cents. For Co. and all news. 


sale by Munn & 
dealers. Send for 1s07 cataloxue. 


“QUEEN” ARCHITECT 1 LEVEL $50 
improved uae s aoa 


er dividing o 
Wi. raat th 


illustrated catalogue 
free only if this ad. 
QUEEN & CO., Inc, 


Hen Sareea: 


Eyelet Machines. 














Wee on & furnish the Latest namgpoves elet Machines 

making shoe eyelets hs of all 

Seecriptions. We are also * and designers 
of Special Wireworking Machinery. 


t@™ Send for Circular. 
BLAKE & JOHNSON, 
P.O. Box7, Wartersury, Conn., U.S.A. 
_ARMSTRONG’S No. 0 THREADING MACHINE 





Can be . at or 
med for readi 
taller eno ihe, om 
astwo 
or pipe \& to 1 Inch; the 
other for pipe 14 2 inches, 
inclusive. aes 
rm ble dies. Othe 
Seaeuve 
fs. Ce.. Armatrong 





New York. Bridgeport, Conn. 
BICYCLE TIRE REPAIRING.— THE 


| Mending of Singie Tube Tires.—A 
trating method of inserting with 
eters and wi oe ng 


and the use 


bands. 
tained in burris ENT . Price 0 cents 
1 | sale by Munn & Co. and a} aE ” on 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Hatchet, 








&®™ Send for Circular A. 
The Ober Lathe Co., Chagrin Falls, 0.0.8 A. 
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~TATHER 










WILLIAMS’ 
SHAVING 
SOAPS. 


Lexery Tablet, 
Jersey Cream (Toilet) Soap, 15 cts. 
Ib., 40c. a 4.0 for let Tal ot 


co., 









THE J. 8. 
LONDON, 64 Great Russell St..N.W. SYDNEY, 161 ? ClarenceSt. 
By mail, if your dealer does not supply you. 














DORMAN’S 
VULGANIZERS 


are used altover the world. 
of Steam Ma- 





Heat Com) 
Dry e — ae or 
for -- al Bnereving, 
Die of all kinds. itn ousdie, 
comp! 
from $1 for 
Hh Fr. W. DOR! co, 


1215 E Fayette St. ‘Baltimore, ma, U. s. A. 


Buy Telephones 


THAT y. G00D--NOT “ CHEAP THINGS.” 
The difference pn ca is little. We guarantee 


our customers 
nat loss by it suits. Our 
ee and its are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
260-254 South Clinton St., Chicago. 
facta sty in the Unit os Telephones 


FIREPROOFING TESTS OF FULL SIZE 
Columns and Girders - A detailed fates, ofa disastrous 
fire in a su oe Fe ~~ 7. Sees 
tural ironwork. 9 illustrations. Contained in SUPPLE- 

97. Price cents. For sale by Munn & Co. 


ool= News! 


Everyth ‘ou want to know abou 
every Tot — can 4X 4 on 
new 1897 Tor] Catalogue is a 











table Tool Pecyclenate. A 
plete Tool for Metal Workers 
and Mechanics of all kinds. 

somely bound in cloth, ex id 
on receipt of $1.00. Money paid for 
book will be wit! or- 
der ing to $16.00 or over. 





Montgomery & Co. 


MAKERS ano JOBBERS in FINE TOOLS 
105 Furton } Stacey, New Yor« Crrv. 


KLONDIKE GOLD FIELDS. —INTER- 


esting article giving a map of Alaska. 3 illustrations. 
SCIENTIFIC AMERICAN SUPPLEMENT i 13%. ztee 
10 cents. _For sale by Munn & Co. and all newsdealers 


a 
ea — 


Che Scieniic American 


PUBLICATIONS FOR 1898. 


The of the diferent p in the United 
States, Canada and Mexico Ba ~~ 


RATES BY MAIL. 








£2 


a] 


P 


pez | poo te 





~ye1IEN[[] OFvd-gz, 


| 40g #400 OT 





Scientific American (weekly), one year, - - 93.0 
Scientific American Supplement (weekly), one year, 5.00 

Ex Edition of the Scientific American (montb- 
)} im Spanish and English, - - 3.00 

Edition of the ‘Setentine American 
(monthly), < - «+ 2590 

COMBINED RATES 
in the United States, Canada, and Mexico. 

Scientific American and Supplement, - = = 70 
Scientific American and Building Edition, - ~~ 600 


American, the Supplement, and Building as 


Terms To Forticn Countries. 
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Scientific American and - 68 int 
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The above rates include postage, which we pay. Re- 
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ACETYLENE APPARATUS 
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make.—By G. M. Hopkins. Description of fe smal! elec- 
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h advan by a current derived from a battery, and 
which would have sufficient power to Lh a foot 
machive requiring not over man pow 
Contained in Screntivic AMER- 
1CAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 
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Notice to Contractors. 


New Bast River Bees, } 
COMMISSIONER'S Orric® > 
New Yor, February 1, 1998. ) 

Proposals will be received by the Commissioners of 
the New East River Bridge, at their office, at No. 
Chambers Street, in the City of New York, at two o'clock 
in the afternoon of Monday, February 8, 1898, endorsed 
“Proposals for Construction of Sieel Tewers and Mnd 
Spans of the New East River Bridge,” for furnishing the 
materials for and constructing the steel towers and the 
end spans of the New East River Bridge. in accordaace 
with the proposed form of contract and the drawings 
and specifications therefor. Ali bids shall be enclosed 
in sealed envelopes, addressed to Lewis Nixon, Presi- 
dent of the Board of Commissioners of the New East 
River Bridze, and presented to him on that day and at 
that hour at said office, and such bids will be opened in 
public meeting by the said Commissioners on that day 
at two o’clock. 

Copies of the specifications and the generai drawings 
of the work, with the proposed form of bid and contract 
may be seen, and further information will be given, at 
the office of the Chief Engineer, No Broadway, 
Borough of Brooklyn, New York City, on and after Feb- 
ruary 5, 1898. 

Proposals will be made upon a form provided therefor, 
and only those proposals wili be considered which are 

lete, in proper form, con ply with the requirements 
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herein stated, and are offered by parties of known repu- 
tation, experience and responsibility. 

Each bidder will be required to deposit, with hia pro- 
posal, in the office of the Commissioners, a certified 
check for $10,000, payable to the order of Julian 2. Fair 
child, as Treasurer of the New Kasi River Bridge Com- 
missioners, as security for the execution by him of the 
contract and the giving of the reqyired bond, if his bic 
is accepied, within two weeks after notice of the accept- 
ance of his bid. 

The contractor will be required to give a bond in the 
penal sum of $350,000, in the form annexed to the pro- 
posed form of contract, with an approved surety com- 





pany, doing business in the (ity of New York, con 
ditioned for the prompt and faithful perfc rmance of the 
contract and its covenants and the work there inder. 
The Commissioners reserve the right to reject any d 
all of the proposals offered, and to sccept any proposal 


offered. LEWIS NIXON, President 
SMITH BE. LANE, Secretary. 
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draft, address R. F EARNED. Natches, Miss. 
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Experimental & Model Work 
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How to Build a Home |} 


Those intending to build will find the very best practical sug- 
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les of Modern Architecture in the handsomest 
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Subscribers to the SCTENTIFIC AMERICAN and Sc: ) > 
TIV'C AMERICAN SUPPLEMENT. who wish to presery: 
their papers for binding, may obtain the Koch Pater: 
File at the office of this paper. Heavy board sides, m- 
scription “Scientific American” and “ Scientific Ameri- 
can Supplement” in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 


’ 





‘Architectural Magazine ever published 
“The Scientific American 
Building Edition.”’ 


Each number is i!lustrated with a Colored plate and numerous 
bandsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners’ and architects’ names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 


‘be latest end best examples from which to make selections, thus saving time and money. 


Pusvesco Monrmcy. 


Svescriptions $2.50 a Year. 


Sevob-Annual Bound Volumes, $2.00 each. 


MUNN & CO., 361 Bronoway, New Yorn! Hur sls «0! sows entities MUNN & GO., Publishers, 361 Broadway, New York 


Siwace Cories 25 Cenrs. 
' Yearly Bound Volumes, $3.50 each. 
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WITH 





4 
. 
: 
‘ 
{ 
; Wheel Because 
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about your place? The kind that 
won't work unless you stand over 
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examine your steam traps to see if 
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sale prices, saving him the 
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where for examination. 
Everything wartan 
118 styles of Ve hicles, 
55 styles of Harness. 
Top Buggies, $36 to $70. 
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No. TT. Guevey Harness. Price, 908.00. 
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modern wheel. Cycle building a science. Pointe « of im- 
The pneumatic tire. A hand and foot 
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The * CHARTER ” Gas and Gasoline Engine. 
Proof, by addressing 
| CHARTER GAS ENGINE CO., Box 148, Sterling, Iii, 


provement. 
eycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 101%. Price 10 cents. 
To be had at this office and from all newsdealers. 


National Tube Works Co. 


McKEESPORT, PA., U. S. A. 


THE Largest Makers of Ali Sizes and Kinds of Special WROUGHT 

MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
WORLD; control the Manufacture of Wrought Tubular Goods Made 
of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIQNAL-RIPR FOR ALL USES }_as 
Better ran any other Pipe made. 4 
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RRereated tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 
short of ours in strength about 


10,000 Pounds per Square Inch 


WITH EQUAL DUCTILITY. 


This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 
pickling during the operation. 








BOLIVIAN ~~» 
TRADE MARK LAW 


Aceordina to the decree of March 34, 147, the regia- 
tration of Hardy warks is compulsory in Bolivia, that tas, 
no gomis bearing « trade mark cap be sold or onered 
for sale in Bolivia, wiles the (rade mark has been pre- 
viously registered In case of non compliance. fines 
Will be imposed The registration is for a term of ten 
years, and may iben be renewed, bi 


be paid to keep the registration in foree. 


Por farther particatare, apply t 


MUNN 4 CO., New Yor« 


361 Broaoway, 


:svtal taxes mae | ff’ POPE TUBE COMPANY, - - Hartford, Copin. 


} “Pioneer” Fifty Point Carbon Steel Tube 


is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheel. 


We invite our customers to come in on our floor and select their tube from the gen- 
eral run, and to take any piece they choose to select as a sample of excellence, 

No specially prepared samples ! 

We should be pleased to quote you discounts on application. Send for printed matter. 
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THE BEST IN THE WORLD. — 
7 fil line of twenty-three model mailed 
Che Black Mfg. Zo., Erie, Pa. 
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the Leading Carriage Builders. 
To Rive Easy, Cer Russer Tires 
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